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To  the  Nobilily,  Gentry,  and  ihe  commercially  intff' 
refted  Inhabitants   of  the  weft  Part  of 

^.ANCASTER  and  CHESTER. 

My  Lards  and  Gentlemen^ 

AT  the  requeft  of  feverd  refpeftable  gentlemep 
in  both  pounties^  and  the  contiguous  parts^ 
I  have  heretofore  given  my  fentiments,  in  a  fummary 
inanner^  of  the  pradlicability  and  importance  of 
f^re&ing  a  bridge  acrofs  the  river  Merfey^  at  a  place 
called  Runcorn  Gap ;  the  objeft  of  which  is  to  fave  a 
plrcuitous  pafTage^  and  thereby  form  a  more  dire£l  and 
immediate  communication  with  the  weft  parts  of  the 
counties  of  Lancafter  and  Chefter :  but  they,  confider- 
ing  the  concern  of  gfeat  moment,  and  that  many  are 
interefted  therein,  thought  any  information  upon  this 
fubjcft  ought  not  to  be  confined  to  a  few  individuals. 
They,  therefore,  requefted  me  to  make  an  ocular 
funxy^  spid  ^reat  the  fubjeft  ipore  at  large,  as  I 
A  %  '  have 
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have  endeavoured  to  do  in  the  fubfequent  pages  which  I 
have  the  honour  to  lay  before  you. 

Viewing  the  place;  where  the  bridge  is  propofed  to  be 
crefted,  I  found  the  defign  praAicabie  and  the  fituation 
extremely  eligible;  the  hand  of  nature  points  out  the 
fpot,  and  favourably  prefents  us  with  a  ftrong  rocky  bot- 
tom for  a  foundation.  I  find  this  part  of  the  river,  from 
the  Caftle  Rock  on  the  Cheftiire  fide  to  the  oppofite  (hore, 
to  be  412  yards;  of  courfe  the  bridge,  from  butmept  to 
butment,  would  be  that  length  of  line;  but  at  low  wa- 
ter the  extreme  width  of  the  river  in  this  place  is  only 
294  yards;  and  an  18  feet  tide  ^t  Liverpool  only  rifes 
13  feet  4  inches  at  Runcorn. 

The  Caftle  Rock,  at  this  place,  is  an  excellent  fitua- 
tion for  the  brj^e  to  take  its  departure  from,  as  well  as 
'  the  bold  Lancafliire  {hore  on  the  oppofite  fide. 

To  crofs  the  river  Merfey  near  Runcorn,  by  means  of 
the  ferry-boat,  is  at  any  time  more  tedious  and  inconve- 
nient than  by  a  bridge,  and  in  the  -boifterous  weather 
of  the  perilous  months  of  winter  is  both  difficult  and 
dangerous,'  and  at  times  imprafticable :  but  the  adop- 
tion of  a  bridge  would  obviate  thofe  inconveniences, 
and  render  the  paflage  at  all  times  fafe  and  certain ;  an 
advantage  which  thofe  who  have  frequent  occafion  to 
crofs  the  river  will  beft  know  the  value  of.  It  muft 
caufe  the  markets  to  be  better  and 'more  regularly  fup- 
plied,  as  farmers'  and  others  who  bring  provifions  will 
have  a  greater  certainty  of  reaching  their  deftination  and 
of  returning  home  in  fafety. 

On  obferving  the  county  maps  of  LanQafter  and  Chefier^ 
I  could  difcover  no  other  1  way  that  paflengers,  carriages, 
cattle,  &c.  could  pafs  exempted  from  danger  to  the  weft 
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part  of  each  county^  otherwife  than  by  taking  a  very 
circuitous  and  tedious  .courfe,  by  way  of  War^ 
rington.  To  elucidate  my  argument^  I  will  take  Liver* 
pool  and  Chefter/or.a  datum,  as  the  conclufions  drawn 
from  thofe  two  places  will  apply  to  many  others,  accord-* 
ing  to  their  relative  fituation.  By  the  prcfent  road,  the 
diftance  from  Chefter  to  Liverpool  is  about  40  miles ;  by 
means  of  this  bridge^  15  unnecefTary  miles  will  be 
faved,  and  thereby  reduce  the  length  to  only  25.  v 

Confidering  the  bridge  in  a  more  extended  view,  as  it 
a(re6^s  diftant  communications,  we  (hall  find  that  not  only 
the  preceding  but  other  advantages  will  refult  from  its 
execution,  and  that,  in  confequence  pf  it,  the  inter- 
courfe  between  this  di(lri£k  of  the  kingdom  and  North 
and  South  Wales  muft  be  greatly  accelerated,  and  the 
roads  much  reduced ;  but  the  moft  mat^ial  confequence 
is  the  curtailing  the  diftance  from  London  to  Liverpool, 
and  the  parts  adjacent,  the  refult  of  which  is,  letters 
would  arrive  by  the  mail  two  hours  fooner  than  at  pre- 
fent;  and  by  going  out  two  hours  later  each  day,  leave 
more  time  to  reply — an  eflenti^l  benefit  to  any  place,  but 
of  the  higheft  importance  to  a  commercial  town  like  Li- 
verpool, which  muft  give  many  conveniencies  too  nume- 
rous here  to  mention,  and  can  be  much  better  anticipated 
by  the  refidents  than  any  one  elfe;  as  well  as  many  other 
advantages  that  I  have  not  noticed:  but  thofe  I  have 
ftated  are  very  great,  and  I  hope  fufficient  to  (how  that  a 
bridge  is  nec^ifary  and  advifable,  both  as  a  local  and 
national  improvement;  and  when  I  mention  national 
improvement,  it  'calls  to  my  memory,  and  with 
pleafure  I  refleft  on  what  has  been  done  in  this  part 
of  the  country,  which  has  been  like  prolific  feed  thrown 
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into   a  fertile  foil^   has  yielded  a  large  produce^   and 
abundantly  rewarded  the  fower. 

Whilft  many  parts  of  this  kingdom,  for  want  of  a 
eheap^  certain^  and  eafy  conveyance  by  water,  are 
labouring  under  the  burden  of  a  heavy  land-carriage, 
which  hinders  an  increafe  of  commerce  taking  place, 
prevents  manufa&ories  from  arifing,  valuable  mines 
from  being  worked,  and  the  comfort,  happinefs,  and 
convenience  of  the  people  being  greatly  increafed ; 
the  town  of  Liverpool  and  this  part  of  the  country  have 
long  fince  thrown  oflF  that  lethargy  and  indifference  to 
.  their  intered  and  public  improvement;  and  not  attending 
to  the  prejudice  of  cufiom  (and  infinuations  of  narrow 
minds,  always  ready,  on  thofe  occafiohs,  to  depreciate 
projefts  that  are  for  the  g«neral  good),  with  a  zeal  wor- 
thy of  imitation,  at  private  expenfe,  they  have  pro- 
xnoted  and  encouraged  the  making  of  many  great  and 
ufeful  works;  which  have  increafed  their  agriculture, 
trade,  commerce,  and  manufa£tories,  to  an  extent  afto-* 
nifhing  beyond  the  mod  fanguine  expectations,  and  to  a 
degree  perhaps  unparalleled  in  the  fame  fpace  of  time  in 
any  other  part  of  the  world:  and  it  gives  n;e  pleafure  to 
hear  there  is  an  intention  to  make  that  accommodation 
which  the  growing  trade  and  profpfcrity  of  the  town  of 
Liverpool  demands ;  for  I  am  well  convinced  that  the 
niofe  we  encourage  our  marine,  improve  ©ur  harbours, 
and  interfe£i  the  country  with  canals,  and  unite  coun- 
ties by  roads  and  bridges  over  rivers,  or  tunnels  under 
them,  the  nearer  we  are  proceeding  to  perfeAion,  and 
the  more  we  are  likely  to  keep  that  diftinguifhed  pre- 
emii^ence  we  hold  over  all  the  nations  of  the  earth  for 
agriculture,  commerce,  &c. 

Some 
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Some  perfons  may  fuppofe^  that  to  etkSt  a  permanent 
communication  with  {tuncorn  and  the  oppofite  fhore  a 
bridge  is  neceffary^  and  nothing  elfe  can  be  adopted. 
The  cafe  is  otherwife^  and  the  fituation  is  very  favour* 
able  to  a  more  novel  but  not  lefs  pra6ticable  defign^  which 
although  it  is  not  my  iQtention  to  urge^  I  fhould 
liot  requite  you  to  the  heft  of  my  knowledge,  were  I  UT 
refrain  from  obferving,  that  by  means  of  a  road  or  tun- 
nel under  the  Bed  of  the  river  a  communication  may  be 
eiTeded  from  bne  fide  of  the  water  to  the  other,  which' 
will  poflefs  many  advantages  over  a  bridge,  be  ere£ted 
at  a  mtidh  lefs  expenfe  of  time  and  money,  be  equally 
convenient  for  carriages,  paffengers,  8cc.  perfeftly  fafc, 
and  require  no  repair  for  ages. 

Some  may  admit  that  a  tunnel  under  the  river,  could 
it  be  adopted,  would  be  preferable  to  a  bridge  over  it;  but^ 
from  the  procraftination  which  has  happened,  the  reports 
wlfich  have  been  circulated,  and  the  accounts  they  have 
from  time  to  time  heard  in  the  public  papers,  of  the  firft 
propofal  of  the  fort,  may  defpair  of  the  fuccefs  of  tha 
meafure*  However,  for  this  there  is  no  reafon,  as 
every  candid  perfon,  informed  of  the  particulars,  muft 
admit  and  fay  that  the  fault  was  in  mifmanage- 
ment,  in  employing  people  pofleffed  of  more  prefump- 
tion  than  abilities,  and  unacquainted  with  the  art  of 
mining,  and  not  in  any  great  difficulties  that  had  taken 
place,  or  any  appearance  of  impra^icability  that  has  oc- 
curred. 

It  may  afford  great  fatisfaAion  to  thofe  interefted  in 
this,  to  the  public,  and  others  waiting  the  event,  to  un- 
derftand  that  a  complete  change  and  inveftigation  has 
taken  place,  and  that  the  concern  is  likely  to  be  better 
pondu6ied  than   heretofore.      I  have   again  taken  the 
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charge  of  the  works,  and  overcome  the  pretended  diffi- 
culties. The  Committee  have  made  great  exertibns, 
and  put  every  thing  in  train  for  the  further'  profecution 
of  the  defign  with  vigour, 

I  imagine  every  perfon  well  acquainted  with  this  part 
of  the  country  will  approve  of  a  bridge  acrofs  the  river 
lyierfey  at  Runcorn ;  I  (hall  therefore  proceed  to  mention 
the  one  I  propofe^  with  the  liim  1  recommend  to  be  raifed 
&r  its  execution.  It  is  evident  it  muft  be  fuch  a  one  as 
will  not  obftruft  the  navigation  of  the  river,  which  can 
eafily-  be  avoided  •. 

Formerly 


*  Places  might  be  pointed  out  where  it  is  iniportant  to 
have  the  navigation  as  free  from  obftrudions  as  poflible,. 
where  thofe  ruinous  bridges  are  permitted  to  remain  an 
injury  to  the  river  over  which  they  are  ere6ked,  and  a  re- 
proach to  the  town  that  permits  them  to  (land ;  for 
inflance,  the  metropolis  of  this  kingdom  is  difgrac^  by 
one,  nothing  lefs  than  a  heap  of  rubbifh  held  together  at 
an  enormous  annual  expenfe ;  which  has  brought  many 
to  a  watery  grave,  is  hazardous  to  pafa,  whofe  contracted 
arches  are  the  caufe  of  making  ihoal  water,  and  thus 
continually  fpoiling  part  of  the  fined  river  in  the  world; 
but  I  am  happy  to  obferve  this  public  nuifance  is  likely 
to  be  removed,  and  one  more  worthy  the  dignity  and 
'magnificence  of  the  city  of  London  to  be  ere£led,  the 
Honourable  the  Houfe  of  Commons  having,  for  thefe  two 
laft  feflions,  had  under  confideration  my  plans  for  the  im- 
provement of  the  port  of  London,  fome  letters  upon  which 
were  publiftied  in  the  year  1708,  wherein  I  recommended 
the  prefent  bridge  to  be  confiaerably  improved,  or  other- 
wife  taken  down,  and  a  new^  elegant,  and  fuitable  one  to 
be  erefted  (two  defigns  for  which,  among  other  of  my 
plans,  are  now  engraving,  by  their  orders),  capable  of 
admittii^  .fliipping  of  500  tons  burden  to  pafs  under 
their  centre  arch,  and  occupy  the  fpace  betv/een  Lon-i 
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Tomeriy  flone  bridges^  with  Gothic  arches,  were 
prevalent  in  this  kingdom;  now  few  are  to  be  feen 
but  what  are  in  ruins  or  falling  to  decay.  Thofe  forts 
of  arches  have  given  place  to  the  elliptical,  circular 
cycloidal,  &c.  all  pofleffing  the  beauties  of  geometri- 
cal elementary  generation;  fome  prefer  the  one  and 
fome  the  other;  and  generally,  when  applied  to  pra6l'ice, 
they  exhibit  beauty  and  {lability.  Within  this  laft 
half  century  another  fpecies  of  bridges  has  arifen 
amongft  us,  before  altogether  unknown  to  the  world, 
which  go  by  the  appellation  of  caft-iron  bridges, 
formed  from  a  metallic  ore,  of  which  there  are  pro- 
digious quantities  in  this  ifland,  which,  irom  its 
chieapnefs  and  other  quaUties,  renders  it  likely  that 
many  bridges  of.  this  fort  will    be   adopted    in  pre- 


don  and  Blackfriars  bridges,  where  there  is  room  for 
near  icx)0  fail,  in  the  very,  centre  of  commerce.; 
the  river  to  be  excavated  where  neceffary,  and 
quays  to  be  built  on  each  fide  of  it,  with  fire-proof 
warehoufes  above  them,  alongfide  of  which  (hipping 
may  lie  and  difcharge  their  cargoes  with  fafety,  as  the 
fame  crane  that  takes  the  goods  out  of  the  hold  would 
depofit  theni  in  the  ftorehouft  above,  and  thus  eifec- 
tually  prevent  all  depredation.  This  plan,  unfortu- 
nately, came  forward  too  late  to  Se  in  the  whole 
adopted,  as  others  were  too  far  advanced  to  be  re- 
trafted  from;  however,  it  muft  give  much  plea- 
fure  to  the  well-wi(hers  of  our  marine  accommoda- 
tion, to  underftand  that  the  advantages  of  the  plan 
will  be  -attended  to,  as  a  new  bridge  is  intended  to 
be  built  according  to  my  original  propofal  of  admitting 
(hipping  to  pafs  under  it,  and  lie  between  Blackfriars 
and  London  bridges ;  the  quays  and  warehoufes  on  each 
fide  will  follow  of  courfe,  if  not  at  public  at  private  ex- 
penfe. 
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^rence  to  other  kinds.  Are  (here  any  perfons  foTi- 
citous  to  know  where  any  of  thofe  bridges  alluded  to 
are  ereAed^  let  them  turn  their  attention  to  Col^brook 
Dale^  where  are  two  acrofs  the  river  Severn^  both  of 
which  are  very  elegant  ilru£lures ;  another  may  be  feen 
acrofs  the  river  Wear  at  Sunderland  :  this  Tatter  eclipfes 
the  two  former  in  magnitude^  being  236  feet  fpan^  the 
others  only  100  feet:  they  are  all  noble  performances^ 
great  exertions  of  art,  and  an  high  honour  to  the 
country.  Bridges  of  caft-iron  are  ereded  with  more 
facility  than  thofe  of  (lone,  and  at  a  much  lefs  expenfe 
of  time  and  money.  I  am  therefore  induced  to  recom- 
mend a  bridge  of  this  defcription  at  Runcorn,  with  three 
or  five  arches,  and  particularly  as  the  (lone  on  the 
fpot  is  not  well  calculated  for  bridge-building  ;  and 
to  fetch  it  of  a  more  tenacious  and  compact  nature^ 
from  a  greater  diftance,  would  create  an  unneceffary 
expenfe.  To  carry  the  bridge  into  execution,  I  fhould 
propofe  that  57,000/.  be  raifed  in  transferable  (hares 
of  100/.  each,  payable  by  indalments,  for  which  fum 
a  very  fuitable  ftru6J:ure  inay  be  reared,  with  its 
neceflary  roads,  &c.        . 

From  the  number  of  carriages,  paflengers,  &c.  that 
would  ufe  this  bridge,  a  great  revenue  muft  arife.  It  is 
tiot  my  intention  here  to  enter  into  details  as  to  what 
amount  this  would  be,  as  I  have  had  no  opportunity 
to  make  the  neceflarj'^  inquiries :  but  let  any  perfon  re- 
fle6^  that  all  carriages  are  forced  to  go  round  by  way 
of  Warrington,  in  order  to  reach  Liverpool  and  other 
places;  and  that  many  pafTengers  do  the  fame^  in  order 
to  avoid  the  danger  and  uncertainty  of  the  ferry,  whofe 
ifitereft  it  would  be  to  crofs  this  bridge,  from  the  fafety 
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and  certamty  attendant  upon  it;  and  Ithink  th^y  will 
be  fatisfied  it  miift  be  confiderable,  and  that  a  fmall  toll 
will  be  fufficienl  to  produce  an  ample  return  to  the  (hare* 
holders  who  advance  the  capital  for  its  execution^  and 
that  for  a  much  greater  fum  than  57>ooo/.  were  it  ne- 
ceffary. 

In  endeavouring  to  point  out  from  what  the  tolls 
would  arife,  I  have  only  as  yet  direSed  your  atten- 
tion to  fuch  fources  as  they  would  immediately  accrue 
from;  but  to  judge  from  this  would  be  adopting  a  crite« 
rion  which  (although  ftifficient  in  the  prefent  cafe), 
m  general^  falls  far  fhort  of  the  amount ;  for  thofe 
concerns  frequently  turn  out  better'  than  from  a  (light 
confideration  is  expefted. 

At  a  place  not  more  likely  than  this,  Sunderland 
bridge  acrofs  the  river  Wear,  the  ferry  produced  i8o/« 
per  annum.  Since  a  bridge  has  been  ercfted,  the  toll  has 
produced  1400/.  the  fifft  year,  and  been  inci^eafing  ever 
fince;  a  faft  which  fhows  the  good  effefts  of  bridges 
better  than  any  argument,  and  may  not  be  unufeful 
in  computing  the  increafe  of  the  produce  of  the  bridge 
under  confideration,  which  mull  be  perpetually  aug- 
menting, from  many  caufes,  as  the  improvement  of 
the  country  advances,  as  new  roads  are  formed,  and 
from  the  increafe  of  population,  trade,  and  commerce. 

TTiere  is  a  reafon  why  probably  a  bridge  may  be 
preferred  to  ^-tunnel  at  this  place;  that  is,  a  bridge  may  be 
executed  6n  fuch  a  conflru^lion  as  to  admit  of  a  canal 
aquedufh  along  its  centre,  with  collateral  roads  on  eack 
fide  for  the  ufe  of  carriages,  paflengers,  &c.  This 
would  exhibit  one  of  the  grandeft  fpedlacles  in  the 
world,  the  idea  o(  which  the  reflefting  mind  will  far 
better  conceive  than  it  is  poifible  to  defcribe,  as  here,  for 
3  ^^ 
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the  firft  time^  would  be  the  novel  and  magnificent  iight^ 
of  the  tranfition.of  water  and  land  traffic  at  one 
period  over  a  great  and  navigable  river  95  feet  altitude 
from  its  furface.  I  will  indulge  the  idea  for  a  mo- 
ment  of  the  emulous  and  generous  fpirit  of  the  country, 
laudably  coming  forward  to  execute  this  lucrative  and 
fplendid  plan — what  would  probably  ,  be  the  beneficial 

-  refult  of  its  adoption?  The  continuation  of  the  Duke 
of  Bridgewater's  canal^  from  Manchefter  to  Liverpool, 
on  one  levels  which  will  avoid  the  uncertain  .and  pe* 
rilous  navigation  of  the  lower  part  of  the  river  Merfey, 

.  which,  from  its  widths  ilrong  tides,  numerous  and  dan* 
ge^ous  (hoals,  is  little  better  than  an  arm  of  the  fea ; 
likewife  it  would  effefk  an  inland  communication  from 
Liverpool,  by  canals  already  executed,  executing,  or 
intended,  with  London,  Hull,  and  Brifiol:  in  fhort, 
with  the  mod  material  rivers  and  trading-places  in  this 
,  kingdoin.  To  accompUfh  this  defirable,  provincial,  and 
national  improvement,  the  aggregate  length  of  the  ca^^ 
nal,  from  Runcorn  to  Liverpool,  would,  I  conceive, 
not  exceed  13  or  14^  miles,  but  probably  lefs.  To  What 
extent  the  commercial  intereft  of  Liverpool  is  concerned 
in  fuch  an  undertaking  is  fubmitted  for  their  confider- 
ation;  I  have  here  only  to  obferve,  that,  when  oppor- 
tunity ferves,  I  (hall  produce  a  more  detailed  and  col- 
lective accountW  the  utility,  expenfe,  &c«  of  this  pro- 
jeded  canal  navigation. 

I  doubt  pot  but  the  inhabitants  of  this  part  of  the 
country,  already  fo  celebrated  for  the  many  excellent 
public  works  and  improvements  tlkey  have  adopted, 
will  proceed  to  the  execution  of  a  bridge  at  Runcorn, 
the  defign  of  which  has  originated  among  themfelves; 

.  that  they  will  duly  examine  its  importance  public  and 

private. 
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private,  and  confider,  that  the  earlier  they  accom- 
plifh  it  the  fooner-they  will  advance  their  own  inte- 
reft,  and  execute  a  work  much  wanted,  which  (hall 
be  a  monument  of  their  good  fenfe,  and  remain, 
amongft  many  others  to'  their  honour,  a  blefling  to  the 
prefent  generation,  and  for  which  pofterity  (hall  have 
to  thank  a  people  emulous  for  the  public  gooci, 
who,  by  example,  have  demonftrated  how  the  agriculture 
and  commerce  of  this  nation  may  be  increafed,  and 
who  have  (hone  confpicuous  in  thofe  ufeful  purfuits 
which  promote  the  general  weal;  by  adopting  fuch 
works  as  have  produced,  in  a  great  degree,  what  con- 
ftitutes  the  excellency  of  any  plan^ — public  and  private 
advantage. 

That  commerce,  with  its  confequences,  is  the  bafis  of 
national  profperity,  no  one  furely  will  be  fo  pertinacious 
as  to  deny;  therefore,  the  moft  momentous  confidera- 
tion  is,  the  maintaining  and  augmenting  the  fources 
from  which  fo  great  a  bleffing  to  the  commonwealth 
accrues.  Hence  are  individuals  and  part  of  the  com-< 
munity  to  be  benefited — ^we  fhould  with  zeal  abet 
every  undertaking  that  partially  tends  to  fo  noble,  and 
important  a  conclufion.  Here  bridges  and  canals  claim 
attention  as  fountains  from  which  flows  wealth  to  the 
public  weal  3  they  give  fubfiftence  to  the  induftrious  in-, 
digent,  they  facilitate  and  encourage  commerce,  caufe 
the  culture  of  the  ground,  the  eftablifliment  of  townsj^, 
manufad;ories,  villages,  &c.  increafe  population,  by 
multiplying  the  conveniencies  of  human  life,  and  dif- 
fufe  univerfal  bleffings  on  every  fide. 

1  am,  my  Lords  and  Grentlemen> 
Your  very  humble  fervant, 

R.  DODD.. 
35,  fyhitehaU^  London, 
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COMMISSIONS  DATED  6th  DECEMBER,  1837. 

The  Parishes  of  Hampton,  Teddington,  Twickenham, 
Isleworth,  Hanwell,  Brentford,  Acton,  Ealing,  Hammer- 
smith, Fulham,  Kensington,  and  Chelsea,  in  the  County 
of  Middlesex,  and  to  and  within  the  City  and  Liberty 
of  Westminster,  and  Precincts  of  the  same,  and  to 
Temple  Bar  in  the  said  County,  and  from  thence  to 
and  within  the  Parishes  of  St.  Giles-in-the-Fields,  and 
St  George,  Bloomsbury,  St.  Pancras,  St.  Mary-le-bone 
Hampstead,  Willesden,  and  Paddington,  and  so  to  the 
River  Thames  in  the  County  aforesaid,  or  in  the  Borders 
or  Confines  of  the  same. 
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Lord  Worsley,  12,  Belgrave  street. 

Honorable  Philip  Pleydell  Bouverie,  16,  Hill  street. 

Honorable  Frederick  Byng,  5,  Cleveland  court 

Sir  Alexander  Cray  Grant,  Bart,  16,  Grosvenor  street. 

Sir  Richard  Sutton,  Bart. 

Sir  William  Curtis,  Bart.,  61,  Portland  place. 

Sir  John  Dean  Paul,  Bart.,  217,  Strand. 

Sir  Henry  Meux,  Bart.,  19,  Great  Russell  street.  Blooms* 

bury. 
Sir  Anthony  Carlisle,  6^  Langham  place. 
Sir  George  Farrant,  53»  Upper  Brook  street. 
Sir  Peter  Laurie,  7,  Park  square.  Regent's  park* 
Sir  John  Scott  Lillie,  Kensington  Gore 
Sir  Benjamin  Charles  Stephenson,  (dead.) 
Sir  Francis  Molyneux   Ommanney,  21,  Norfolk  street, 

Strand. 
Sir  John  Jacob  Hansler,  48,  Tavistock  square. 
The  Very  Rev.  John  Ireland,  D.D.,  Dean  of  Westminster, 

Dean's  yard. 
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The  Rev.  Robert  Selby  Hele,  34,  Hunter  street. 

The  Rev.  Thomas  White,  Epperstone  Rectory,  Notts. 

A'Beckett,  William,  7,  Gk)lden  square. 

Adam,  William  George,  22,  Lincoln's  Inn  fields. 

Adams,  William  Dacres,  Office  of  Woods. 

Adey,  Charles  Francis,  6,  Stone  buildings,  Lincoln's  Inn. 

Alexander,  General  James,  40,  Nottingham  place. 

Allason,  Thomas,  13,  Great  Cumberland  street. 

Amyot,  Thomas,  13,  James  street,  West. 

Angell,  Samuel,  2,  Southampton  street. 

Arnold,  Samuel  James,  31,  Golden  square. 

Bague,  Captain  George,  1 19,  Sloane  street. 

Bandinel,  James,  Little  cloisters. 

Barke,  George,  15,  Queen^s  buildings,  Brompton. 

Barker,  Richard,  14,  Fitzroy  square 

Barlow,  Frederick  Pratt,  Kensington. 

Barry,  Charles,  27,  Foley  street. 

Bates,  Edward,  13,  Euston  square. 

Beach,  William,  8,  Sloane  terrace. 

Beachcroft,  Samuel,  83,  Cadogan  place. 

Bidwell,  John,  2,  Park  place,  St.  James's. 

Biffin,  James,  Rawstome  street,  Kensington. 

Boodle,  Henry  Mitford,  9,  Davies  street. 

Bottomley,  Thomas  James,  John  street,  Adelphi. 

Bourdillon,  Francis,  2,  Montague  street,  Russell  square. 

Bradshaw,  Augustus  Hill,  27,  Charles  street,  St  James's. 

Branscombe,  John,  88,  Pall  mall. 
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Broughton,  Robert  Edwards,  1,  Melcombe  place. 

Brown,  Joseph,  236,  Regent's  street 

Bruce,  William,  2,  Paddington  green. 

Buck,  George,  Brighton. 

Burgoyne,  Thomas  John,  21,  Stratford  place. 

Bumand,  William  Henry,  Kent  House,  Hampstead. 

Byng,  George,  5,  St.  James's  square. 

Calvert,  Nicolson,  39,  Harley  street. 

Cantwell,  Robert,  20,  Great  Marlborough  street. 

Chalmers,  Francis,  3,  Cheyne  row,  Qielsea. 

Chambers,  Robert,  25,  Lincoln's  Inn. 

Chawner,  Thomas,  66,  Guildford  street. 

Clark,  William  Tieruey,  Hammersmith. 

Clay,  William,  7,  Nottingham  place. 

Cockerell,  Charles  Robert,  Grove,  Highgate. 

Coles,  William,  Manor  terrace,  Chelsea. 

Commerell,  John  William,  5«  Berkeley  street. 

Conant,  John  Edward,  19,  Upper  Wimpole  street. 

Copland,  Alexander,  4,  Vincent  square,  Westminster. 

Crace,  Frederick,  14,  Wigmore  street. 

Crawfurd,  John,  27,  Wilton  crescent. 

Cumberlege,  Charles  Nathaniel,  5,  John  street,  Adelphi. 

Cundy,  Thomas,  13,  Chester  square,  Pimlico. 

Danvers,  Frederick  Dawes,  Duchy  of  Lancaster  OflSce. 

Davies,  Lieut.-Col.  Wm.  Bodycott,  44,  UpperHarley  street. 

Deare,  Charles,  8,  King's  Bench  walk.  Temple. 

Donaldson,  James,  8,  Bloomsbury  square. 
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Donaldson,  Thomas  Leverton,  7,  Hart  street,  Bloorasbury. 

Elliott,  John  Lettsom,  Pimlico  Lodge. 

Elliott,  Charles,  47,  Portland  place. 

Eyre,  Walpole,  22,  Bryanston  square. 

Fane-,  Vere,  189,  Fleet  street. 

Farlar,  William,  48,  Brompton  square. 

Faulder,  Joseph,  15,  Fitzroy  square. 

Fitch,  John,  Bath  Cottage,  Hammersmith. 

Fitzgerald,  Captain  John  George,  Park  walk,  Chelsea. 

Flood,  Luke  Thomas,  Bellevue  Lodge.  Chelsea. 

Flood,  Luke  Trapp,  Bellevue  Lodge,  Chelsea. 

Foxhall,  Edward  Martin,  18,  South  Audley  street. 

France,  William  Beckwith,  63,  Cadogan  place. 

Fuller,  Joseph,  42,  Brewer  street. 

Goding,  James,  Belvedere  road,  Lambeth. 

Goding,  Thomas,  Knightbridge. 

Godrich,  Francis,  Little  Chelsea. 

Goldicutt,  John,  39,  Clarges  street,  Piccadilly. 

Gh>tobed,  Thomas,  82,  Great  Russell  street,  Bloomsbury. 

Gowan,  William, 

Griffiths,  William,  16,  Edgware  road. 

Gunter,  John,  Fulham. 

Gunter,  Robert,  Earl's  court. 

Gutch,  George,  Bridge  House,  Paddington. 

Hachett,  Charles,  Bellevue  House,  Chelsea. 

Hall,  Benjamin  Edward,  Paddington  green. 

Hall,  John, 
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Halswell,  Edmund,  Brompton'park. 

Hamilton,  William  Richard,  Stanley  grove,  King's  road. 

Hamlet,  Thomas,  Sydney  passage,  Leicester  square 

Hardwick,  Philip,  60,  Russell  square. 

Harrison,  Henry,  31,  Park  street,  Qrosvenor  square.* 

Hawkes,  William,  High  street,  Kensington. 

Heaton,  Charles,  43,  Mortimer  street.  Cavendish  square. 

Hebbert,  Charles,  (dead.) 

HodsoU,  William  Thomas,  46,  Bedford  row* 

Holroyd,  John,  23,  Northumberland  street,  Strand. 

Hope,  John  Thomas,  37,  Upper  Seymour  street. 

Hope,  Thomas  Henry,  37,  Upper  Seymour  street. 

Hume,  Joseph,  6,  Bryanston  square. 

Iggulden,  John,  8,  Russell  square. 

Jacobs,  Joseph,  Thistle  grove.  Little  Chelsea. 

Jennings,  Richards,  21,  Portland  place. 

Johnson,  Thomas  Homing,  22,  College  street,  Chelsea. 

Jones,  Benjamin,  Cheyne  walk. 

Kay,  Joseph,  6,  Gower  street. 

Kendall,  Henry  Edward,  17,  Suffolk  street.  Pall  mall  East. 

Knight,  George,  95,  Sloane  street. 

Lane,  James,  Cannonbury  square,  Islington. 

Laurie,  Peter,  7,  Park  square.  Regent's  park. 

Lennard,  John  Barrett,  9,  York  gate,  Regent's  park. 

Leslie,  John,  60,  Conduit  street. 

Leverton,  William,  64,  Lincoln's  Inn  fields. 

Lewis,  Thomas,  Dean  street,  Soho. 
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Lewis,  William  Stone,  5,  Sussex  place^  Regenfs  park. 

Lock,  Charles  Molyneux,  Upper  Cheyne  row. 

Long,  John  Wakeman,  26,  Hans  place,  Sloane  street 

l-iowe,  Robert,  16,  Lower  Seymour  street. 

M^Naughtan,  William,  20,  Beaumont  street. 

Maule,  William,  19,  Saville  row 

Mayhew,  Charles,  14,  Argyll  street. 

Mills,  Samuel,  20,  Russell  square. 

Milne,  Alexander,  Office  of  Woods,  &c. 

Mitchell,  George  Gardiner,  Haslemere,  Surrey 

Moore,  George,  64,  Lincoln's  Inn  fields. 

Morris,  John,  21,*  Baker  street. 

Morris,  Joseph,  Northumberland  House. 

Mullins,  Edward,  Took's  court,  Chancery  lane. 

MuUins,  George,  Brook  green,  Flammersuiitli. 

Mullins,  John,  Manor  Cottage,  King's  road. 

Mylne,  William  Chadwell,  New  River  head. 

Neeld,  Joseph,  6,  Grrosvenor  square. 

Nurse,  William  Mountford,  5,  Langham  place. 

Nutting,  John  George,  7,  Stanhope  terrace,  Hyde  park. 

Owlett,  Timothy,  Milton  street,  Dorset  square. 

Panter,  John  Leach,  Metropolitan  Roads  Office. 

Penn,  Richard,  6,  Whitehall 

Pensam,  John,  53,  Grower  street. 

Pepys,  John,  8,  Lower  Berkeley  street. 

Perry,  William,  54,  Tavistock  square. 

Perry,  Thomas  Erskine,  25,  Chester  street,  Pimlico. 
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Phillott,  Colonel  Joseph,  Kensington  gore. 

Price,  Stafford,  31,  St.  Martin's  lane. 

Repton,  George  Stanley,  27,  New  Norfolk  street 

Rhodes,  Henry,  26,  Margaret  street. 

Rhodes,  Thomas,  Hampstead  road. 

Richards,  William  Parry,  8,  Wellington  street.  Strand. 

Robins,  George  Henry,  Great  Piazza,  Covent  garden. 

Rogers,  Colin,  29,  Dorset  square. 

Rudge,  Edward,  44,  Wimpole  street. 

Sale,  Richard  Cowleshaw,  21,  Surrey  street.  Strand. 

Saunders,  Greorge,  (dead.) 

Scott,  George^  Ravenscourt,  Hammersmith. 

Scott,  William,  22,  Grafton  street. 

Sculthorpe,  George  King, 

Seward,  Henry  Hake,  10,  South  Audley  street. 

Sheppard,  Thomas,  Hampstead  heath. 

Slack,  Joseph  Albin,  46,  Weymouth  street. 

Smith,  Robert  Vernon,  20,  Saville  row. 

Smith,  William,  33,  Montague  square. 

Stark,  Hugh,  India  Board. 

Tufihell,  Henry,  13,  Cavendish  square. 

Twining,  Richard,  216,  Strand. 

Unwin,  William,  90,  Milton  street,  Dorset  square. 

Urquhart,  William,  Sudbury,  Harrow. 

Vale,  John,  7,  Devonshire  place,  Edgeware  road. 

Vines,  Samuel,  47,  Upper  Gower  street 

Ward,  John,  4,  Compton  terrace,  Islington. 
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Ware,  Charles  Hodges,  20,  St  John's  Wood  road. 

Ware,  Samuel,  34,  Portland  place. 

Watkins,  George,  Pimlico. 

Watts,  James,  13,  College  street,  Westminster. 

White,  John,  New  road,  Marylebone. 

White,  Richard,  14,  Essex  street,  Strand. 

White,  William,  Cannon  row,  Westminster. 

Whitehead,  Charles,  15,  Milton  street,  Dorset  square. 

Wilmott.  Henry,  Lawrence  street,  Chelsea. 

Willoughby,  Edward,  4,  Lancaster  place.  Strand. 

Wood,  Lancelot  Edward,*  10,  Trevor  square,  Brompton. 


ADDED— 1838. 

Thiselton,  William. Mathew,  59,  Great  Russell  street. 
Pratt,  John  Tidd,  5,  Bolton  street,  Piccadilly. 
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EXTRACTS  OF 


iKagna  Cj^arta,  tl^e  6rtat  Cj^arter. 

ANNO   9th    HENRY    III.    A.  D.    1»5. 
(Conflnned  Anno  S5,  EDWARD  I.) 

CAP.  XV. 
Making  of  Bridges  and  Banks. 
^A  Town  or  Freeman  shall  be  distrained{2l»«t.29. 
to  make  Bridges  nor  Banks,  but  such  as  of  old  Time  and  of 
Right  have  been  accustomed  to  nUtke  them  in  the  Time  of 
King  Henry  our  Gfarandfather. 

CAP.  XVI. 
Defending  of  Banks, 

j0O  Banks  shall  be  defended  from  henceforth,  €2  inst.  so. 
but  such  as  were  in  defence  in  the  Time  of  '•***'  ^ 
king  Henry  our  Ghandfather,  by  the  same  Places  and  the 
same  Bounds,  as  they  were  wont  to  be  in  his  time. 

CAP.  XXIII. 

In  what  Places  Wears  shall  be  put  down. 

flU  Wears  from  henceforth  shall  be  utterly  ^j^^^  ^  ^^ 

put  down  by  Thames  and  Medway^  and  through  10  c^  133. 

all  England^  but  only  by  the  sea  Coast  i  h.  4. 0^111! 

V.i2Ed.'4'c.7. 
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EXTRACT  OF 

i^tataUfi(  mane  at  W^tsitminattr, 

ANNO    6tli    HENR7    VI.  A. D.    1427. 


CAR  V. 


Several  Commissions  of  Sewers  shall  be  granied^ 
The  Form  of  the  Commission. 


Commiisioira 
of  Sewers 
•ball  be 
granted  du- 
ring Ten 
Years. 


Itbm,  0ttir  Sovereign  Lord  the  King,  by 
the  Advice  and  Assent  aforesaid,  considering 
tbe  great  Damage  and  Losses  which  now  late  be 
happened  by  the  great  Inundation  of  Waters  in 
divers  Parts  of  the  Reahn,  and  that  much  greater  Damage 
is  very  like  to  ensue  if  Remedy  be  not  speedily  provided, 
hath  ordained  and  granted/^>  That  during  Ten  Years  next 
ensuing  several  Commissions  of  Sewers  shall  be  made  to 
divers  Persons  by  the  Chancellor  of  England  for  the  time 
being,  to  be  sent  into  all  Parts  of  the  Realm  where  shall  be 
needful,  according  to  the  Form  that  followeth. 


<*>iftenrff,  by  the  Grace  of  God,  King  of 
England,  &c.  To  his  well  beloved  and  faithful  < 
A,  B,  C,  and  D,  greeting,  fttlOfXI  »e,  That 
whereas   the  Walls,  Ditches,  Gutters,  Sewers,   Bridges, 


The  Form  of 
the  Commis- 
sion of  Sew- 
ers.   23  H. 
8.  c.  d. 
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and  bj  whose 
default  they 
happened. 


4  SIXTH    BENRY    YI. 

Causeys,  and  Wears,  by  the  Coasts  of  the  Sea  and  Marsh, 
within  the  Coasts  and  Limits  of  Lifukey  in  the  County  of 
lAnccln^  by  the  Rage  of  the  Sea  flowing  and  re-flowing, 
and  Trenches  of  fresh  Waters  by  diYors  Places  descending 
to  the  Sea,  be  so  decayed  and  broken,  that  many  inesti- 
mable Damages  for  Defitult  of  Reparation  of  the  same  Walls, 
Ditches,  Gutters,  Bridges,  Causeys,  and  Wears,  in  Times 
past  haYe  happened  there,  and  yet  it  is  to  be  feared  that 
much  more  Hurt  within  short  Time  will  happen,  unless  that 
some  speedy  Remedy  be  proYided  therefore :  (') 
TfSSit'i  for  as  much  by  Reason  of  our  regal 
'Dignity  we  be  bounden  to  haYe  Regard  to  the 
Safety  of  our  Realm  of  England  in  all  Places, 
willing  in  this  Behalf  to  provide  conYonient  and  speedy 
Remedy,  haYe  assigned  you,  &c.  of  which,  &c.  we  will  to  be 
one,  our  Justices  to  surYcy  the  Walls,  Ditches,  Gutters, 
Sewers,  Bridges,  Causeys,  Wears,  and  Trenches,  <^)  and 
to  enquire  by  the  Oath  as  well  of  Knights,  as 
other  good  and  lawful  Men  of  the  said  County, 
as  well  within  Liberties  as  without,  by  whom 
the  Truth  of  the  Matter  may  be  best  known, 
by  whose  Default  such  Damages  have  there 
happened,  and  who  doth  hold  Lands  and  Tene- 
ments, or  hath  any  Common  of  Pasture  or  Fishing,  in 
those  Parts,  or  else  in  any  wise  haYe,  or  may  have,  the 
Defence,  Profit,  and  Safeguard,  as  well  in  Peril  nigh,  as 
from  the  same  far  off,  by  the  said  Walls,  Ditches,  Gutters, 


Inquiry  who 
hath  Lands» 
Common  or 
Fishing 
there,  and 
who  may 
hare  loss  by 
the  Annoy- 
ances, or  be- 
nefit by  the 
repair  of 
them.  J 


Digitized  by 


Google 


SIXTH    HBNRY    VI.  O 

Sewers,  Bridges,  Causeys,  and  Wears,  and  also  Hurt  or 
Commodity  by  the  same  Trenches,  ^^^  and  there  fDtttraining 

<  for  reparft- 

to  distrain  aU  them  for  the  quantity  of  their  U>ons. 
Lands  and  Tenements,  either  by  the  number  of  Acres,  or 
by  their  Plow  Lands,  for  the  rate  of  the  Portion  of  their 
Tenure,  or  for  theQuantity  of  their  Common  of  Pasture  or 
Fishing,  together  with  the  Bailiffi  of  Liberties,  and  other 
Places  of  the  Counties  and  Places  aforesaid,  to  repair 
the  said  Walls,  Ditches,  Gutters,  Sewers,  Bridges, 
Causeys,  and  Wears,  in  the  Places  necessary,  and  the  same 
or  other,  as  often  and  where  shall  be  needful,  to  make  of 
new,  and  to  cleanse  the  said  Trenches  in  Places  necessary, 
and  if  Need  be  to  stop  them  up,^^>  so  that  no  Tenants  of 
Lands  or  Tenements,  nor  any  having  Common 
of  Pasture  or  Fishing,  rich  or  poor,  nor  other 
of  what  Condition,  State,  or  Dignity,  which  have* 
or  may  have  Defence,  Commodity,  and  Safe- 
guard, by  the  said  Walls,  Ditches,  Gutters, 
Sewers,  Bridges,  Causeys,  or  Wears,  or  else  any  Hurt  by 
the  said  Trenches  (whether  they  be  within  Liberties  or 
without)  shall  in  any  wise  be  sparedin  this  ;(7)and  for  Agist- 
ments upon  the  Sea  Banks  for  Preservation  of  the  said 
Parts,  according  to  the  Number  of  the  Acres  or  Perches 
by  you,  &c.  of  whom,  &c.  we  will  to  be  one,  newly  to 
number,  and  as  often  and  where  shall  Need  of  new  to 
make.(^>    And  to  depute  certain  diligent  and  r Taking  the 

i  aocountofthp 

true  Keepers  for  the  said  Preservation,  and  to  j^ Collector. 


None  shall  be 
spared  that 
may  receive 
benefit  or 
lost. 

5  Co.  100. 
10  Co.  141. 
4  Mod.  350. 
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hear  the  Account  of  the  Collectors  of  the  Money  which 
shall  be  levied  for  this  Cause,  and  to  be  spent  in  the 
Reparation  and  Amendment  of  the  said  Walls,  Ditches, 
Gutters,  Sewers,  Bridges,  Causeys,  and  Wears,  and 
stopping  of  the  said  Trenches.  (9>  And  to  distrain 
^y  you,  &c.  of  whom,  &c.  we  will  to  be  one,  or 
by  other  whom  ye  shall  thereto  depute,  for  the 
Arrearages  of  such  Collection  as  often  as  Need  shall  be,  and 
'  as  ye  shall  think  meet,^i<>)  and  to  make  and 
^ordain  necessary  and  convenient  Statutes  and 
Ordinances  for  the  Defence  and  Safety  of  the 
said  Sea-Banks  and  Marshes,  and  the  Parts  adjoining, 
according  to  the  Laws  and  Customs  of  Romney  Marshy 
and  to  hear  and  determine  according  to  the  Laws  and 
Customs  of  our  Realm  of  England^  and  the  Custom  of 
jRofnney  Marshy  all  and  singular  the  Premises,  as  well  at 
our  Suit,  as  the  Suit  of  any  other  that  will  complain 
Takin  of  ^  ^^^^  7^^  ^^  ^^is  Behalf;  ^^^  and  to  take  and 
put  in  the  said  Works  and  Reparations  as  many 
Ditchers  and  other  Workmen  and  Laborers,  for 
the  said  Workmanship  and  Reparations,  as  may  suffice  finr 
the  great,  speedy,  and  instant.  Necessity,  upon  competent 
Wages  to  them  in  this  Behalf  to  be  paid.  (i2>  And  there* 
fore  we  command  you.  That  at  certain  Days  and  Places 
which  you,  &c.  of  whom,  &e.  we  will  to  be  one,  thereto 
shall  appoint,  ye  shall  survey  the  said  Walls,  Ditches, 
Gutters,  Sewers,  Bridges,  Causeys,  Wears,  and  Trenches, 


Laborers  to 
work  in  the 
reparations. 
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Bisigned. 
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and  all  and  singular  the  Premises  do  and  accomplish  and 
hear  and  determine  in  Form  aforesaid ;  <^^)  so  that  for 
De&ult  of  Reparation  of  the  said  Walls,  Ditches,  Gutters, 
Sewers,  Bridges,  Causeys,  and  Wears,  and  slopping  of 
the  said  Trenches,  no  Hurt  nor  Peril  shall  in  any  wise 
happen,  ^^'^^  And  that  ye  compel  all  them  whom  ^ 
ye  shall  find  negligent  or  stubbornly  denying  to 
do  Reparation  or  making  of  their  Portions, 
speedily  to  reform  and  amend  the  same  by 
Distresses  and  Amerciaments,  and  other  Ways 
and  Means  which  to  you  shall  best  seem  for  such  Defaults ; 
<^)and  that  ye  cause  all  Things  which  by  you  shall  be 
ordained  in  this  Behalf,  as  well  within  Liberties  as  without, 
firmly  to  be  observed,  doing  therein  as  to  Justice  per- 
taineth  according  to  the  Law  and  Custom  of  our  Realm  of 
England^  saving  to  us  the  Amerciament  and  otlier  Things 
thereofto  us  pertaining.  <i6>    We  have  also  com-  _,   ^  .^ 

f  The  oherint 

manded  our  SherifF  of  the  said  County,  that  at 
certain  Days  and  Places  which  you,  &c.  of 
whom,  &c.  we  will  to  be  one,  shall  give  him  to< 
know,  he  shall  cause  to  come  before  you,  &c.  of 
whom,  &c.  we  will  to  be  one,  so  many  and  such 
good  and  lawful  Men  of  his  Bailiwick,  as  well 
within  Liberties  as  without,  by  whom  the  Truth  of  the 
Matter  in  the  Premises  may  best  be  known  and  enquired. 
In  Witness  whereof,  &c.     Witness,  &c. 


and  Jurort 
shall  be  at- 
tendant upon 
the  Commii* 
sioners  of 
Sewers. 
8  H.  6.  c.  3. 
2dH,6.c9. 
6  H.  8  c.  10. 
dJac.l.c.l4. 
J  An.  c.  10. 
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EXTRACT    OF 

S^tutnUH  maUt  at  WUHtmiwiUt, 

ANNO    8th    HBNRT    VI.    A.D.  1429. 


CAP.  III. 

Commissioners  of  Sewers  may  execute  their  own 
Ordinance. 

<  Itbh,  Aut  Lord  the  King,  considering  {6  H.  6^  c.  5. 

*  how  at   the  last    Parliament  holden  at  Westminster, 

*  the  Sixth  Year  of  his  Reign,  he  did  ordain  and  grant, 

<  by  authority  of   the    said    Parliament,    That    several 

<  Commissions  of  Sewers  should  be  made  to  divers  Persons 

*  by  the  Chancellor  of  England  for  the  Time  being,  to  be 

*  named,  in  all  Parts  of  the  Realm  where  shall  be  needful, 
'  under  a  certain  Form  in  the  said  Ordinance  and  Grant 

<  contained:  ^<>by  which  Ordinance  and  Grant  the  said 

*  Commissioners  had  no  Power   nor    Authority  to  do, 
'  perform,  nor  execute,  the  Things  comprised  within  the 

*  said  Commissions  ;<'^ '  and  therefore  he  hath 
ordained  and  established  by  Authority  of  this 
Parliament,  That  all  such  Commissioners  shall 
have  Power  to  do,  ordain,  and  execute,  the 
Statutes,  Ordinances,  and  other  Affairs,  to  be  made  accord- 
ing to  the  Effect  and  Purport  of  the  said  Commissions. 


The  Com- 
mUsionerg 
of  Sewers 
•t  shall  haye 
power  to 
execute  their 
^Ordinances. 
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EXTRACT    OF 

mnmtsi  maHc  at  mitsiimiwitn, 

ANNO  12  EDWARD  IV.  A.D.  1472. 


CAP.  VII. 

^n  Act  for  the   Taking  (vmay  qf  Wears  and 
Fishsarthes. 


^Statutes  that 
bare  been 
made  for  tbe 
palling  down 
or  reform  ini? 
of  Wears,  and 
of  tbe  Com* 
missionera' 
autbority 


<  Itbh,  tSR^tXtW  by  the  laudable  Statute 
of  Magna  Charta,  amongst  other  Things  it  is 
contained,  that  all  Kedels  by  T^amise  and  Med- 
way^  and  throughout  the  Realm  of  England^ 
shall  be  taken  away,  saving  by  the  Sea-Banks,  autbortty. 

9  H.  3.  Stat. 

(^)  whidi  Statute  was  made  for  the  great  ti.  c  23^ 
Wealth  of  alt  this  Land,  in  avoiding  the  Straitness  of  all 
Rivers,  so  that  Ships  and  Boats  might  have  in  them  their 
large  and  free  Passage,  and  also  in  Safeguard  of  all  the 
Fry  of  Fish  spawned  within  the  same;(')  upon  which 
Magna  Charta,  the  great  Sentence  and  Apostolick  Curse, 
by  a  great  Number  of  Bishops  was  pronounced  against  the 
Breakers  of  the  same,  and  the  same  Sentence  is  Four  IHmes 
in  theYear  openlydeclared,  according  to  the  Law  r  i  H.  4.  o.  12. 

^25  Ed.  3. 

of  the  Holy  Church ;  (^)  and  in  AflSrmance  of  the  Uut.  4.  e.  4. 
said  Statute  ofthe  Great  Charter,  divers  Statutes  have  been 
after  made  and  ordained,  amongst  which,  in  a  Parliament 
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12  TWELFTH    BOWARD    IV. 

*  holden  in  the  First  Year  of  the  usurped  Reign  of  King  Henry 

*  the  Fourth,  it  was  recited,  That  in  the  Twenty-Fifth  Year 

*  of  King  Edward  the  Third,  Progenitor  of  our  Lord  the 

*  King  that  now  is,  because  that  the  common  Passages 
^  of  Ships  and  Boats  in  the  great  Rivers  of  England,  were 

*  oftentimes  disturbed  by  levying  of  Wears,  Mills,  Mill- 
^  stanks.  Stakes,  and  Kedels,  to  the  great  Damage  of  the 
^  People,  (^)  it  was  ordained  and  established,  that  all  such 

*  Wears,  Mills,   Millstanks,  Stakes,  and  Kedels,  which 

*  were  levied  and  set  up  in  the  Time  of  King  Edward, 
^  Son  of  King  Henry,  and  after,  in  such  Rivers  (whereby 
'  the  Ships  and  Boats  were  disturbed  that  they  could  not 

*  pass  as  they  were  wont)  should  be  taken  away  and  broken 
^  down,  never  to  be  set  up  again  ;  (')  and  that  Writs  should 
^  be  thereupon  sent  to  the  Sheriff  of  such  Places  where 
^  Need  should  be,  to  survey  and  enquire,  and  the  same  to 
^  execute  ;(0  and  that  Justices  should  be  thereto  assigned  at 

*  all  Times  when  Need  requireth.  C^)  And  after  grievous 
45Ed3.c. 2.} ^Complaint,  both  of  great  Men,  and  of 
^  the  Commons,  thereupon  made  in  the  Parliament  of  the 

*  said  King  Edward  the  Third,  in  the  Five  and  Fortieth 
^  Year  of  his  Reign,  shewing  by  their  Petition,  that  the  said 

*  Statute  was  not  duly  executed  nor  observed  according  to 

*  the  Form  and  Efiect  thereof;  it  was  accorded  and  esta- 

*  blished,  that  the  same  Statute  in  that  Point  should  be 

*  holden  and  kept  according  to  the  Tenor  of  the  same ;  («> 

*  adjoined  thereto,  that  if  any  such  Annoyance  be  done,  that 
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'  the  same  be  broken  down  by  due  Process  contained  in 
^  the  saidStatute/^°>  and  that  he  which  again  doth  levy  such 
^  Annoyances,  and  be  thereof  duly  attainted,  shall  run  in 
^  the  Pain  of  an  Hundred  Marks  to  our  Lord  the  King,  to  be 
^  levied  by  the  Estreats  of  the  Exchequer :  (ii>  the  same  Law 
^  shall  be  holden  of  Annoyance  made  by  the  enhansing  of 
^  the  said  Wears,  Mills,  Millstanks,  Stakes,  and  Kedels,  as 
^  by  new  levying,  as  in  the  said  Statutes  more  plainly 

*  appeareth.(i^>     And  then,  at  the  request   of  the  said 

*  Commons,  shewing  by  their  Petition,  that  the  common 

*  Passages  of  Ships  and  Boats  in  the  great  Rivers  of 
^  EngUmdy  and  also  Meadows  and  Pastures,  and  arable 

*  Lands,  adjoining  to  the  said  Rivers,  were  greatly  dis- 
'  turbed,  drowned,'  wasted,  and  destroyed,  by  the  outra- 

*  geous  enhansing  and  straitening  of  Wears,  Mills,  Mill- 

*  stanks.  Stakes,  and  Kedels,  made  in  old  Time,  and  levied 
^  before  the  Time  of  the  said  King  Edward,  Son  to  the  said 

*  King  Henry,  whereby  great  Loss  and  Damage  often 
'  ensued  to  the  People  of  the  Realm,  and  daily  would  ensue 

*  if  Remedy  were  not  provided, 

II.   '  tSSSt^erefon  ft  toas  Atrtrafnelir  atiH  <Snattelirt 

*  by  the  Assent  of  the  said  Parliament,  holden  the  First 

*  Year  of  the  said  pretensed  King  Henry  the  Fourth,  That 
^  the  said  Statutes  in  all  their  Articles  should  be  observed, 
^  firmly  kept,  and  duly  executed;  (^>  adjoining  thereto,  that 
'  Gimmissions  should  be  made  in  due  Form  to  sufficient 
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^  Persons  to  be  Justices  in  every  County  o{  England^  where 

*  Need  should  be,  to  survey  and  keep  the  Waters  and 

<  great  Rivers  there,  and  to  correct  and  amend  the  Faults 

*  and  to  make  due  Execution  by  the  said  Statutes,  accord- 

*  ing  to  the  WkcX  of  the  same,  ('>  as  well  by  their  Survey, 

*  Advice,  and  Discretion,  as  by  Inquests  to  be  taken  thereof, 
^  within  Franchise  and  without,  when  Need  shall  be,  and  to 
^hear  and  determine  all  those  Things  aforesaid  ;(^^  and 
*•  moreover  to  survey  the  Wears,  Mills,  Millstanks,  Stakes, 

*  and  Kedels,  made  in  old  Time,  and  levied  before  the  said 
^  Time  of  King  Edward,  Son  to  King  Henry ;  and  such  as 

*  they  find  too  much  enhansed  or  straited,  to  correct, 
^  break  down,  and  amend,  in  the  Manner  and  Form 
'  aforesaid. 

III.    *  Jj^abfnS  altM^^t  &  reasonable  Substance  of 

*  the  same  Wears,  Mills,  Millstanks,  Stakes,  Kedels,  so 

*  made  in  old  Time  and  levied.  («>  And  if  any  such  Annoy- 

*  ances  of  Wears,  Mills,  Millstanks,  Stakes,  and  Kedels,  in 

<  letting  of  the  Passages  and  straiting,  made  in  old  Time 
^  and  levied,  be  judged  or  considered  by  the  said  Justices  to 

*  be  broken  down  or  amended,  he  that  hath  the  Freehold 
^  of  the  same  shall  do  Execution  thereof  at  his  own  Costs, 

*  within  half  a  Year  after  Knowlec^e  given  to  him,  upon 

*  Pkin  of  Forfeiture  of  an  Hundred  Marks,  to  be  paid  to  our 

*  Lord  the  King  by  Estreats  in  the  Elzchequer  ;<^)  and  he 

*  that  doth  levy  them  again,  enhanse,  or  strait  them,  con- 
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*  trary  to  the  said  Judgment,  and  thereof  be  duly  convict, 
'  shall  run  in  Pain  of  an  Hundred  Marks,  to  be  paid  to  our 

*  Lord  the  King  by  Estreats  in  the  Exchequer  aforesaid,  as 
^  in  the  same  Statutes  more  fully  appeareth.(^>  Contrary  to 

*  which  Great  Charter,  and  all  the  Statutes  aforesaid,  in 

<  diyers  Parts  of  this  Realm  of  Englandy  botii  in  the  destroy- 

*  ing  of  the  Fish,  as  afore  is  said,  and  in  Disturbance  of  the 

<  Passages  of  Ships,  Barges,  Boats,  and  other  Vessels,  by 
^  divers  and  many  People,  cUvers  Fishgarthes,  Mills,  Mill- 
^  dams,  Millstanks,  Locks,  Ebbing  Wears,  Stakes,  Kedels, 

<  Hecks,  or  Floodgates,  and  divers  other  Disturbances,  be 
« daily  enhansed,  levied,  and  enlarged,  to  the  great 
«  Damage  of  our  Lord  the  King,  and  of  his  fiiithful  Lieges :' 
(*)  our  said  Lord  the  King  graciously  consider-  r^  confirma 
ing  the  Premises,  by  the  Advice  and  Assent  of]  StotatL' 
the  Lords  Spiritual  and  Temporal,  and  at  the  "^ 
Request  of  the  said  Commons,  in  this  Parlia- 
ment assembled,  and  by  Authority  of  the  same,  hath 
ordained  and  established,  that  the  said  Statute  of  the 
Gh'eat  Charter,  and  all  other  Statutes  concerning  the 
Pkemises,  shall  be  duly  observed  and  kept ;  (6)  adjoining 
thereto,  that  if,  after  the  Feast  of  St.  Michael,  which  shall 
be  in  the  Year  of  our  Lord  God  1475,  by  Award,  Rule, 
or  Judgment,  of  any  of  the  said  Commissioners  assigned 
according  to  the  said  Statute  made  in  the  said  First  Year 
of  King  Henry  the  Fourth,  it  be  found  that  any  such 
Wears,  Fishgarthes,  Mills,  Milldams,  Millstanks,  Locks, 


I  tioQ  of  all 
Statutes 
made  for  the 
pulling  down 
of  Wears. 

LlO  Co.  138. 
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Ebbing  Wears,  Stakes,  Kedels,  Hecks,  or  Floodgates,  be 
made,  levied,  enhansed,  straited,  or  enlarged,  against 
the  same  Statute,  the  Offenders  in  this  Behalf  contrary  to 
The  Penalty^  ^^^  foresaid  Award,  Rule,  and  Judgment,  being 
duly  warned  by  the  Sheriff  or  Sheriffii,  by  Sdre 
Facias  directed  to  the  Sheriff  or  Sheriffii  of 
such  County  or  Counties  where  such  Wears, 
Fbhgarthes,  Mills,  Milldams,  Millstanks,  and 
-^  other  NoyaEces,  Disturbances,  or  Impedi- 
ments, be,  and  within  Three  Months  next  after  the  said 
Gramishment  made,  diey  do  not  duly  and  wholly  amend, 
break  down,  and  avoid,  the  said  making,  levying, 
enhansing,  straiting,  or  enlarging,  being  defective,  as 
afore  is  said,  in  the  said  Statute  made  in  the  said  First 
Year,  that  then  he  or  they,  being  defective  in  this  Behalf, 
shall  forfeit  to  our  Lord  the  King  an  Hundred  Marks,  to 
be  paid  by  Estreats  in  the  Exchequer  in  Manner  and  Form 
as  in  the  same  Statute  more  fully  is  contained. 


The  Penalty 
of  him  which 
doth  con- 
tinue in  his 
Offence,  or 
doth  delay 
to  reform  it 


IV.  ||¥tOrtOber,  if  the  said  Offender,  or 
his  Heir  or  Heirs,  Assignee  of  Assignees,  or 
any  of  them,  do  defer  or  continue  the  same 
Default,  contrary  to  the  Award,  Rule,  or 
Judgment,  of  the  Commissioners  aforesaid,  that  he  or  they 
so  doing,  deferring,  or  continuing,  the  said  Default,  shall 
forfeit,  for  every  Month  after  the  said  Three  Months 
ended  that  the  same  Default  shall  remain^  and  be  not 
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corrected,  amended,  nor  reformed,  an  Hundred  Marks,  cs) 
the  One  Half  thereof  to  our  Lord  the  King,  and  the  other 
Half  to  any  of  his  Liege  People  which  in  this  behalf  will 
suefor  the  same,  ^'^  by  Action  of  Debt  to  be  conceived  by 
original  Writ,  without  Fine  to  be  made  or  taken  for  the 
same  in  the  Chancery , 

V.  9n  fxAfit^  Hctton,  Hke  Process,  Rule,  Judgment, 
and  Execution,  shall  be  allowed,  had,  and  made,  as  is  used 
in  other  Actions  of  Debt  pursued  at  the  Common  Law  by 
Writ;(^^  and  that  the  Defendant  in  any  such  Action  be 
not  admitted  to  do  or  wage  his  Law,^'''^  nor  that  any  Pro- 
tection or  Essoin  of  the  King's  Service  be  allowed  for  the 
Defendant  in  the  same  Writ. 


The  Penalty 
of  llic  Heir 
(>r  Assignee 
'  of  the  Offen- 
der that  con- 
tioueth  the 
-same  offence. 


VL  ^fttOrtOfiet,  it  is  ordained  and  esta- 
blished by  the  same  Authority,  that  if  any 
Person  or  Persons,  other  than  such  against 
whom  such  Award,  Rule,  or  Judgment,  were 
made  and  had,  being  Heir  or  Assignee  to  them,  or  any  of 
them,  do  presume  to  occupy  or  continue  any  such  Wears^ 
Fishgarthes,  Mills,  Milldams,  Millstanks,  Locks,  Ebbing 
Wears,  Stakes,  Kedels,  Hecks,  Floodgates,  or  other 
Disturbances  or  Impediments  as  afore  is  said,  he  or  they 
so  presuming  to  occupy  or  continue,  shall  fuifeit  at 
every  Default,  for  every  Month,  as  is  aforesaid,  an  Huudred 
Marks,  (<>  the  One  Half  to  otr  jx>rd  the  King,  and  the 
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other  Half  to  him  of  the  King's  Liege  People  that  will  in 
this  Behalf  sue,  by  Action  of  Debt  thereupon  to  be  con- 
ceived, without  paying  any  Fine  for  the  same,  as  is  afore- 
said ;(3>  in  which  Action  like  Process,  Rule,  Judgment, 
and  Execution,  shall  be  used  and  made,  as  in  all  other 
Actions  of  Debt  pursued  at  the  Common  Law  by  Writ  is 
used;<^^  and  that  the  Defendant  in  any  such  Action  shall 
not  be  admitted,  nor  in  any  wise  received,  to  wage  or  do  his 
Law;  (^) nor  any  manner  Protection  or  Essoin  of  the  King's 
Service  be  for  such  Defendant  in  any  wise  allowed. 
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EXTRACT   OF 

MnmtH  matie  at  Wit^tmin^ttv, 

ANNO  23  HENRY  VIII.  A.D.  1531. 

CAP.    V. 

The  Bill  of  Sewers,  with  a  New  Proviso^  8^. 
*  ®Ut  Sovereign  Lord    the   King,  like  a  ^How  far  the 

CommUsion 

*  Virtuous  and  most  gracious  Prince,  nothing  of  Sewers 

shall  extend. 

*  earthly  so  highly  weighing  as  the  advancing  Lafth.  170. 

*  of  the  common  Profit,  Wealth,  and  Commodity,  ^  Inst.  275. 

6  H.  6.  c.  5. 

'  of  this  his  Realm,  considering  the  daily  great  ^  jj- 1^-  ^'  J- 

*  Damages  and  Losses  which  have  happened^^  ^•^•*^-^^' 

*  in  many  and  divers  Part  of  this  his  said  Realm,  as  well 

*  by  the  Reason  of  the  outrageous  Flowings,  Surges,  and 

*  Course,  of  the  Sea,   in   and  upon  Marsh-grounds   and 

*  other    low  Places,  heretofore  through  politic   Wisdom 

*  won  and  made  profitable  for  the   great  Commonwealth 
^  of  this  Realm  ;  as  also  by  occasion  of  Land  Waters  and 

*  other  outrageous  Springs,  in   and  upon   Meadows,  Pas- 

*  tures,   and   other   low    Grounds,    adjoining    to    Rivers, 

*  Floods,  and  other  Water   Courses:  {")    And   over  that, 
'  by    and    thro'    Mills,    Mill-dams,     Wears,     Fish -garths, 

*  Kedels,  Gores,  Gotes,  Flood-izates,  Locks,  aiid  01  her  Im- 
'  pediments,    in  and    upon    the  same  Rivers  and  other 
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*  Water-courses,  to  the  inestimable  Damages  of  the  Com- 

*  mon-wealth  of  this  Realm,  which  daily  is  likely  more 
'  and  more  to  increase,  unless  speedy  Redress  and  Remedy 
'  be  in  this  Behalf  shortly  provided  :  (^)    Wherein,  albeit 

*  that  divers  and  many  Provisions  have  been  before  this 
^  Time  made  and  ordained,  yet  none  of  them  are  sufficient 

*  Remedy  for  Reformation  of  the  Premises,'  Hath  there- 
fore, by  deliberate  Advice  and  Assent  of  his  Lords  Spiri- 
tual and  Temporal,  and  also  his  loving  Commons,  in  this 
present  Parliament  assembled,  OtlldtnClTt  ^SStdt^lCsflfllt 
and  fttj^tttlT,  That  Commissions  of  Sewers,  and  other 
the  Premises,  shall  be  directed  in  all  Parts  within  this 
Realm,  from  Time  to  Time,  where  and  when  Need  shall 
require,  according  to  the  Manner,  Form,  Tenor,  and  Effect, 
hereafter  ensuing,  to  such  substantial  and  indifferent  Per- 
sons as  shall  be  named  by  the  Lord  Chancellor  and  Lord 
Treasurer  of  England^  and  the  Two  Chief  Justices,  for 
the  Time  being,  or  by  Three  of  them,  whereof  the  Lord 
Chancellor  to  be  One. 


The  form  oi 
the  Commis- 
sion  of 
Sewers. 


II.    '  HENRY    the   Eighth,    &c.  KnOiX) 
'  gf ,  That  forasmuch   as  the  Walls,  Ditches, 

'  Banks,     Gutters,    Sewers,    Gotes,     Calcies,    Bridges, 
'  Streams,  and  other  Defences,  by  the  Coasts  of  the  Sea 
*  and  Marish-ground,  lying  and  being  within  the  Limits 
'  of  A.  B.  or  C,  in  the  County  or  Counties  of 
'  or  in  the  Borders  or  Confines  of  the 
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*  same,  by  Rage  of  the  Sea  flowing  and  re-flowing,  and  by 

*  Mean  of  the  Trenches  of  fresh  Waters  descending 
'  and  having  Course  by  divers  Ways  to  the  Sea,  be  so 
^  dirupt,  lacerate,  and  broken ;  (s)  and  also  the  fThe  several 

I  Causes  of 

'  common  Passages  for  Ships,  Balengers,  and^  awardingth 

wy  ,  ,  Commission 

*  Boats,    in   the  Rivers,   Streams,   and    other '  of  Sewers. 

*  Floods,  within  the  Limits  of  A.  B.  or  C,  in  the  Count) 
'  or  Counties  of 

^  or  in  the  Borders  or  Confines  of  the  same,  by  Mean  of 
'  setting   up,   erecting,  and   making,  of  Streams,   Mills, 

*  Bridges,  Ponds,  Fish-garths,  MiU-dams,  Locks,  Heb- 
'  bing-wears,  Hecks,  and  Flood-gates,  or  other  like  Lets, 
'  Impediments,  or  Annoyances,  be  letted  and  interrupted, 
^  so  that  great  and  inestimable  Damage  for  Default  of 
'•  Reparation  of  the  said  Walls,  Ditches,  Banks,  Fences, 
^  Sewers,  Grotes,  Ghitters,  Calcies,  Bridges,  and  Streams ; 
^  (')  and  also  by  Mean  of  setting  up,  erecting,  making,  and 

*  enlarging,  of  the  said  Fish-garths,  Mill-dams,  Locks, 
^  Hebbing- wears.  Hecks,  Flood-gates,  and  other  like  An- 
^  noyances,  in  Times  past,  hath  happened,  and  yet  it  is  to 
^  be  feared  that  far  greater  Hurt,  Loss,  and  Damage,  is 
'  like  to  ensue,  unless  that  speedy  Remedy  be  provided 
'  in  that  Behalf. 


HI.    *  QSte  tfietrefore,  for  that,  by  Reason  ^^^  ^^^^^^ 

*  of  our  Dignity  an4  Prerogative  Royal,  we  be  ^^l^^^"^^^' 

'  bound  to  provide  for  the  Safety  and  Preserva-  ^XAsedto 
'  tion  of  our  Realm  of  Erigland^  willing  that 
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^  speedy  Remedy  be  had  in  the  Premises,  have  assigned 

*  you  and  Six  of  you,  of  the  which  we  will  that  A.  B. 

^  and  C.  shall  be  Three,  to  be  our  Justices,  to  survey  the 

*  said  Walls,  Streams,  Ditches,  Banks,  Gutters,  Sevrers, 

*  Gotes,  Calcies,  Bridges,  Trenches,  Mills,  Mill-dams, 
^  Flood-gates,  Ponds,  Locks,  Hebbing-wears,  and  other  Im- 
'  pediments.  Lets,  and  Annoyances,  aforesaid,  and  the  same 

*  cause  to  be  made,  corrected,  repaired,  amended,  put  down, 

*  or  reformed,  as  Case  shall  require,  after  your  Wisdoms 

*  and  Discretions ;  (^)  and  therein  as  well  to  ordain  and 
'  do,  after  the  Form,  Tenor,  and  Effect,  of  all  and  singular 
^  the  Statutes  and  Ordinances,  made  before  the  First  Day 

*  oiMarchy  in  the  Three  and  Twentieth  Year  of  our  Reign 
Inquiry  by   ^  '  touchiug  the  Premises  or  any  of  them;  as  abo 

whose  De- 
faults the      •<  to  inquire,  by  the  Oaths  of  the  honest  and  law- 
Annoyances 
eome.  J «  ful  Men  of  the  said  Shire  or  Shires,  Place  or 

*  Places,  where  such  Defaults  or  Annoyances  be,  as  well 

*  within  the  Liberties  as  without,  (by  whom  the  Truth  may 
'  the  rather  be  known)  through  whose  Default  the  said  Hurts 
^  and  Damages  have  happened,  and  who  hath  or  holdeth 
'  any  Lands,  or  Tenements,  or  Common  of  Pasture,  or 
'  Profit  of  Fishing,  or  hath  or  may  have  any  Hurt,  Loss, 
^  or  Disadvantage,  by  any  Manner  of  Means,  in  the  said 
'  Places,  as  well  near  to  the  said  Dangers,  Lets,  and  Im- 

V         '  pediments,  as  inhabiting  or  dwelling  thereabouts,  by  the 

*  said  Walls,   Ditches,  Banks,    Gutters,   Gotes,  Sewers, 

*  Trenches,  and  other  the  said  Impediments  and  Annoy- 
the  Persons  Y  ^^^^  )  0)  ^"^  ^^  those  Persons,  and  every  of 


Digitized  by 


Google 


TWENTY-THIRD    HENRY    VIII. 


23 


to  be  contri- 
butory to  the 
charge. 
10  Co,  139. 
141. 

2Bul8tr.l99. 
LCro.Jac.386. 


them,  to  tax,  assess,  charge,  distrain,  and 
punish,  as  well  within  the  Metes,  Limits,  and 
Bounds,  of  old  Time  accustomed,  or  otherwise, 
or  elsewhere,  within  our  Realm  of  England^ 
after  the  Quantity  of  their.Lands,  Tenements,  and  Rents, 
by  the  Number  of  Acres  and  Perches,  after  the  Rate  of 
every  Person's  Portion,  Tenure,  or  Profit,  or  after  the 
Quantity  of  their  Common  of  Pasture,  or  Profit  of  Fish- 
ing, or  other  Commodities  there,  by  sucli  Ways  and 
Means,  and  in  sucb  Manner  and  Form,  as  to  you,  or  Six 
of  you,  whereof  the  said  A.  B.  and  C.  to  be  Three, 
shall  seem  most  convenient  to  be  ordained  and  done  for 
Redress  and  Reformation  to  be  had  in  the  Premises ;  (^) 
and  also  to  reform,  repair,  and  amend,  the  said  Walls, 
Ditches,  Banks,  Gutters,  Sewers,  Gotes,  Calcies,  Bridges, 
Streams,  and  other  the  Premises,  in  all  Places  needful ; 
and  the  same  as  often,  and  where  need  shall  be,  to  make 
new,  and  to  cleanse,  anB  purge,  the  Trenches,  Sewers,  and 
Ditches,  in  all  Places  necessary ;  (^)  and  further  to  re- 
form, amend,  prostrate,  and  overthrow,  all  such  Mills, 
Streams,  Ponds,  Locks,  Fish-garths,  Hebbing-wears, 
and  other  Impediments  and  Annoyances  aforesaid,  as 
shall  be  found,  by  Inquisition  or  by  your  Surveying 
and  Discretions,  to  be  excessive  or  hurtful ;  (^)  and  also 
to  depute  and  assign  diligent,  faithful,  *"^  fff^jSfjr Jj"*^ 
true.  Keepers,  Bailiffs,  Surveyors,  Collectors,^  SuJl7*^"'& 
Expenditors,and  other  Ministers,  and  Officers,  [^0/ Officw*^ 
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'  for  the  Safety,  Conservation,  Reparation,  Reformation, 
^  and  making,  of  the  Premises,  and  every  of  them,  and  to 

*  hear  the  Account  of  the  Collectors,  and  other  Ministers, 
^  of  and  for  the  Receipt  and  laying  out  of  the  Money  that 
^  shall  be  levied  and  paid,  in  and  about  the  making,  reform- 
^  ing,  repairing,  and  amending,  of  the  said  Walls,  Ditches, 
^  Banks,  Gutters,  Gotes,  Sewers,  Calcies,  Bridges,  Streams, 

*  Trenches,  Mills,  Ponds,  Locks,  Fish-garths,  Flood-gates, 
'  and  other  Impediments  and  Annoyances  aforesaid ;  (?) 
Distraining  ]  *  and  to  distrain  for  the  Arrearages  of  every 

for  the  Ar- 


ning  T     ai 
Ar- 

s  of    y  s'. 


rearages  of    v'  such  Collection,  Tax,  and  Assess,  as  often  as 

the  Money  .  •   i      i 

assessed.  J  '  shall  be  expedient,  or  otherwise  to  punish  the 
*  Debtors  and  Detainers  of  the  same,  by  Fines,  Amercia- 
'  ments.  Pains,  or  other  like  Means,  after  your  good  Dis- 

r 

Taking  of    ^  <  cretious  I  (»)  and  also  to  arrest  and  take  as 

Labourers^     I 

Workmen,  ji  many  Carts,  Horses,  Oxen,  Beasts,  and  other 
'  Instruments  necessary,  and  as  many  Workmen  and  Lia- 
'  bourers,  as  for  the  said  Works  and  Reparations  shall  suf- 
^  fice,  paying  for  the  same  competent  Wages,  Salary,  and 
Timber  and  V  Stipend,  in  that  Behalf;  (^)   and  also  take 

other  Neces-^  ^        *  '   ^  "^ 


-I' 


such  and  as  many  Trees,  Woods,  Under- 
'  woods,  and  Timber,  and  other  Necessaries,  as  for  the 
^  same  Works  and  Reparations  shall  be  sufficient,  at  a 
^  reasonable  Price,  by  you,  or  Six  of  you,  of  the  which  we 
'  will  that  A.  B.  and  C.  shall  be  Three,  to  be  assessed  or 
^  limited  as  well  within  the  Limits  and  Bounds  aforesaid 
^  as  in  any  other  Place  within  the  said  County  or  Counties 
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'  near  unto  the  said  Places :  (***)  and  to  make  i  To  make 

J  Statutes  and 

*  and  ordain  Statutes,  Ordinances,  and  Provi-  tOrdinanoes. 

'  sions,  from  Time  to  Time,  as  the  case  shall  require,  for 
'  the  Safeguard,  Conservation,  Redress,  Correction,  and 
'  Reformation,  of  the  Premises,  and  of  every  of  them,  and 

*  the  Parts  lying  to  the  same  necessary  and  behooful,  after 
'  the  Laws  and  Customs  of  Rtmmey  Marshy  in  the  County 

*  of  Kerd^  or  otherwise  by  any  Ways  or  Means  after  your 
'  own  Wisdoms  and  Discretions  ;  (")  and  to  hear  and  de- 
'  termine  all  and  singular  the  Prembes,  as  well  at  our 
'  Suit  as  at  the  Suit  of  any  other  whatsoever,  complaining 

*  before  you,  or  Six  of  you,  whereof -4.  B.  and  C.  shall  be 
'  Three,  after  the  Laws  and  Customs  aforesaid,  or  other- 
'  wise  by  any  other  Ways  or  Means,  after  your  Discre- 
^  tions ;  (^^)  and  also  to  make  and  direct  all 
'  Writs,  Precepts,  Warrants,  or  other  Com- 
'  mandments,  by  virtue  of  these  Presents,  to  all 
'  Sheriffi,  Bailifis,  and  all  other  Ministers,  Officers,  and 
^  other  Persons,  as  well  within  Liberties  as  without,  be- 
*foTe  you,  or  Six  of  you,  whereof  the  said  A.  JS.  and  C 

*  to  be  Three,  at  certain  Days,  Terms,  and  Places,  to  be 

*  prefixed,  to  be  returned  and  received ;  (*^)  and  further 
'  to  continue  the  Process  of  the  same,  and  finally  to  do  all 
'  and  every  Thing  and  Things  as  shall  be  requisite  for  the 
'  due  Execution  of  the  Premises,  by  all  Ways  and  Means 
'  after  your  Discretions  ;  (^*)  and  therefore  we  command 
'  you,  that  at  certain  Days  and  Places,  when  and  where 


Awarding  of 
Writs  and 
Precepts  to 
Sheriffs,  Bai- 
HSb,  and 
^others. 
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*  ye,  or  Six  of  you,  whereof  the  said  A.  B.  and  C  to  be 
^  Three,  shall  think  expedient,  ye  do  survey  the  said  Walls, 

*  Fences,  Ditches,  Banks,  Gutters,  Gotes,  Sewers,  Calcies, 

*  Ponds,  Bridges,  Rivers,  Streams,  Water-courses,  Mills, 

*  Locks,  Trenches,  Fish-garths,  Flood-gates,  and  other 
<  the  Lets,  Impediments,  and  Annoyances,  aforesaid, 
^  and  accomplish,  fulfil,  hear,  and  determine,  all  and  sin- 
(  gular  the  Premises  in  due  Form,  and  to  the  Effect  afore- 

*  said,  after  your  good  Discretions ;  (»*)  and 
^  all  such  as  ye  shall  find  negligent,  gainsaying, 
^  or  rebelling,  in  the  said  Works,  Reparations, 

*  or  Reformations,  of  the  Premises,  or  negligent  in  the  duo 
^  Execution  of  this  our  Commission,  that  ye  do  compel 
^  them  by  Distress,  Fines  ^  and  Amerciaments,  or  by  other 
'  Punishments,  Ways,  or  Means,  which  to  you,  or  Six  of 
*'  you,  whereof  the  said  A.  B.  and  C.  shall  be  Three, 
^  shall  seem  most  expedient,  for  the  speedy  Remedy, 
'  Redress,  and  Reformation,  of  the  Premises,   and  due 

*  Execution    of  the    same :  (^^)  and  all  such  Things   as 

*  by  you  shall  be  made  and  ordained  in  this  Behalf,  as  well 
^  within   Liberties   as   without,   ye   do   cause   the  same 

*  firmly  to  be  observed,  doing  therein  as  to  our  Justice 
'  appertaineth  after  the  Laws  and  Statutes  of  this 
'  our  Realm,  and  according  to  your  Wisdoms  and  Dis- 

*  cretions. 

IV.  ^  Ibdiiell  altua^  to  Us  such  Fines  and  Amercia- 
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the  Commis- 
siooers  such 
Jurors  as 
shall  be  fit  for 
Inquiry. 


ments  as  to  Us  thereof  shall  belong,  («)  and  rsherift  to 
we  also  command  our  Sheriff  or  Sheriffs  of  our 
said  County  or  Counties  of 

that  they  shall  cause  to  come  before 
you,  or  Six  of  you,  of  the  which  A.  B,  and  C,  to  be 
Three,  at  such  Days  and  Places  as  ye  shall  appoint  to 
them,  such  and  as  many  honest  Men  of  his  or  their 
Bailiwick,  as  well  within  the  Liberties  as  without,  by 
whom  the  truth  may  best  be  known,  to  inquire  of  the 
Premises,  (*)  commanding  also  all  other  Min-  Taii  other  or- 

fleers  shall 

isters  and  Officers,  as  well  within  Liberties  as^j  >>«  atte.icant 

to  the  Com- 

without,  that  they  and  every  of  them  shall  be  [missioners. 
attendant  to  you  in  and  about  the  due  Execution  of  this 
our   Commission:    ifn  {SStltntSd   to|)ereoff  we   have 
caused  these  our  Letters  Patent  to  be  made.     Witness 
Ourself  at  Westminster^  the  Day  of 

in  the  Year  of  our  Reign.' 


V.  ftntr  it  m  auo  «nacttli.  That  eveiy  p„^-- 

such  Person  as  shall  be  named  Commissioner  in-^  oluh**^*  *" 
the  said  Commission,  after  he  hath  knowledge  [25  h^S-cIO. 
thereof,  shall  effectually  put  his  Diligence  and  Attendance 
in  and  about  the  Execution  of  the  said  Commission  ;  (^) 
and  before  he  shall  take  upon  him  the  Execution  of  the 
said  Commission,  he  shall  take  a  Corporal  Oath  before  the 
Lord  Chancellor,  or  before  such  to  whom  the  said  Lord 
Chancellor  shall  direct  the  King's  Writ  of  Dedimtis  Po- 
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testaiem  to  take  the  same,  or  before  the  Justices  of  the 
Peace,  in  the  Quarter  Sessions  holden  in  the  Shiro,  where 
such  Commissions  shalli  be  directed:  The  Tenor  of  which 
Oath  hereafter  ensueth.  (^) 

The  Form  on  ar«.       i     n  ,  ^ 

the  Oaih.     I  "  ^t  shall  swcar,  that  you,  to  your  Cun- 

"  ning,  Wit,  and  Power,  shall  truly  and  indifferently  exe- 
•  "  cute  the  Authority  to  you  given  by  this  Commission  of 
"  Sewers,  without  any  Favor,  Affection,  Corruption,  Dread, 
**  or  Malice,  to  be  borne  to  any  Manner  of  Person  or  Per- 
'*  sons :  and,  as  the  Case  shall  require,  ye  shall  consent  and 
**  endeavour  yourself  for  your  Part,  to  the  best  of  your 
*'*'  Knowledge  and  Power,  to  the  making  of  such  wholesome, 
'*  just,  equal,  and  indiiflferent,  Laws  and  Ordinances,  as  shall 
^^  be  made  and  devised,  by  the  most  discreet  and  indifferent 
**  Number  of  your  Fellows,  being  in  Commission  with  you, 
"  for  the  due  Redress,  Reformation,  and  Amendment,  of 
"  all  and  every  such  Things  as  are  contained  and  specified 
^^  in  the  said  Commission  :   and  the  same  Laws  and  Ordi- 
"  nances,  to  your  Cunning,  Wit,  and  Power,  cause  to  be  put 
"  in  due  Execution;  without  Favour,  Meed,  Dread,  Malice, 
*'  or  Affection,  as  God  you  help,  and  all  Saints.'' 

A  Confirmao      VI.     itU    Ct  fe  Hteo  (Snactelj,  by  the  Au- 

tion  of  other  >  , 

Sututes.  Jthority  aforesaid.  That  all  and  every  Statute, 
Act,  and  Ordinance,  heretofore  made  concerning  the  Pre- 
mises, or  any  of  them,  as  well  in  the  Time  of  our  Sovereign 
Lord  the  King  that  now  is,  as  in  the  Time  of  any  of  his 
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Progenitors,  Kings  of  this  Realm  of  JEngland,  not  being 
contrary  to  this  present  Act,  nor  heretofore  repealed,  from 
henceforth  shall  stand,  and  be  good  and  effectual  for  ever, 
and  to  be  put  in  due  Execution  according  to  the  true 
Meaning  and  Purport  of  the  same. 

VII.   ftiO)  oJjtr  t^Ht  it  U  tfnattrt.  That  f th^  Autho- 

the  Commissioners  hereafter  to  be  named  in|^7»"""on- 

any  of  the  said  Commissions,  according  to  the  Purport  and 
Effect  of  the  same  Commissions,  have  full  Power  and  Au- 
thority to  make,  constitute,  and  ordain.  Laws,  Ordinances, 
and  Decrees,  and  further,  to  do  all  and  every  thing  men- 
tioned in  the  Commission,  according  to  the  Purport,  Efiect, 
Words,  and  true  Meaning,  of  the  same ;  (^)  and  f  \  Mar.  sess. 

S3  c.  II. 

the  same  Laws  and  Ordinances,  so  made,  toLi3  Eiiz.c.9. 
reform,  repeal,  and  amend,  and  make  new  from  Time 
to  Time,  as  the  Cases  necessary  shall  require  in  that 
Behalf. 


nances  of 
Commission- 
ers upon 
those  which 
-refuse. 


VIII.  ^jroijOJfeDf  altiwg.  atil>  it  fe  «tt^.Theorcii 

atttllt  That  if  any  Person  or  Persons,  being 
assessed  or  taxed  to  any  Lot  or  Charge -for 
any  Lands,  Tenements^  or  Hereditaments,  within  ' 
the  Limits  of  any  Commission  hereafter  to  be  directed,  do 
not  pay  the  said  Lot  and  Charge,  according  to  the  Ordi- 
nance and  Assignment  of  the  Commissioners  having 
Power  of  the    Execution   of   the  said   Commission,    by 
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reason  whereof  it  shall  happen,  the  said  Commissioners 
having  Power  of  the  Execution  of  such  Commission,  for 
Extended  toT  ^^^  ^^  Payment  of  such  Lot  and  Chaise,  to 
Lands****  ^decree  and  ordain  the  same  Lands,  Tenements, 
7  ^^^■'^-  ^^.j  and  Hereditaments,  from  the  Owner  or  Owners 
thereof,  and  their  Heirs,  and  the  Heirs  of  every  of  them, 
to  any  Person  or  Persons  for  Term  of  Years,  Term  of 
Life,  in  Fee  Simple,  or  in  Tail,  for  Payment  of  the  same 
Lot  and  Charge,  that  then  every  such  Decree  and 
Ordinance  so  by  them  made  and  ingrossed  in  Parchment, 
and  certified  under  their  Seals  into  the  King's  Court  of 
Chancery,  with  the  King's  Royal  Assent  had  to  the 
same,  shall  bind  all  and  every  Person  and  Persons,  that  at 
the  making  of  the  same  Decree  had  any  Interest  in  such 
Lands,  Tenements,  or  Hereditaments,  in  Use,  Possession, 
Reversion,  or  Remainder,  their  Heirs  and  Feoffees,  and 
every  of  them,  and  not  to  be  in  any  wise  reformed,  unless 
it  be  by  Authority  of  Parliament  hereafter  to  be  sum- 
moned and  holden  within  this  Realm. 


The  Com-   T      IX.    ftltjU  alSO  ft  fe  ptOlltDell,  by  Autho- 

missioners* 

Decree  shall    rity    aforesaid,   That    the  same  Laws,  Ordi- 

bind  the 

King's  uid      nancos,  and  Decrees,  to  be  made  and  ordained 

Men's  Lands 

3  Ed.  6.  C.8.J  ]yy  the  said  Commissioners,  or  Six  of  them,  by 
Authority  of  the  said  Commission,  shall  bind  as  well  the 
Lands,  Tenements,  and  Hereditaments,  of  the  King  our 
Sovereign  Lord,   as    all    and     every  other  Person   and 
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Persons,  and  their  Heirs,  for  such  their  Interest  as  they 
shall  fortune  to  have,  or  may  have,  in  any  Lands,  Tene- 
ments, or  Hereditaments,  or  other  casual  Profit,  Advan- 
tage, or  Commodity,  whatsoever  they  be,  whereunto  the 
said  Laws,  Ordinances,  and  Decrees,  shall  in  anywise 
extend,  according  to  the  true  Purport,  Meaning,  and 
Intent,  of  the  same  Laws. 

X.   ftnU  it  fe  furtfjermore,  by  the  Autho-  r  no  mw  may 

^  sit  being  un* 

rity  aforesaid,  9»tHWSS^tXf  atllT  (SnactrttU'^^'"- 
That  if  any  manner  of  Person  or  Persons,  of  what  Estate 
or  Degree  soever  he  or  they  be  of,  that  from  henceforth  do 
take  upon  him,  or  them,  to  sit  by  Virtue  of  any  of  the 
said  Commissions,  not  being  before  sworn  in  Form  as  is 
aforesaid,  and  according  to  the  Tenor  of  the  Oath  before 
specified ;  or  if  any  Person  so  named  and  sworn, 
do  sit  as  is  aforesaid,  not  having  Lands  and 
Tenements,  or  other  Hereditaments,  in  Fee 
Simple,  Fee  Tail,  or  for  Term  of  Life,  to  the 
clear  yearly  value  of  Forty  Marks,  above  all  Charges,  to 
his  own  Use,  except  he  be  resiant  and  free  of  any  City, 
Borough,  or  Town  Corporate,  and  have  moveable  substance 
of  the  clear  Value  of  One  Hundred  Pounds,  or  else 
be  learned  in  the  Laws  of  this  Realm,  in  and  concerning 
the  same,  that  is  to  say,  admitted  in  one  of  the  Four 
Principal  Inns  of  Court  for  an  utter  Barrister,  shall  forfeit 
Forty  Pounds,  for  every  time  that  he  shall  attempt  so  to  do ; 


'fWhat    Land 
each     Com- 
missioner 
shall  hare. 
13  El.  c.  9. 
25H.8.C10. 
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(^)  the  OBe  Half  thereof  to  be  to  our  Sovereign  Lord  the 
King,  and  the  other  Half  thereof  to  the  Use  of  him  or 
them  that  will  sue  therefore,  by  Action  of  Debt,  Bill, 
Plaint,  or  Information,  in  any  of  the  King's  Courts ; 
in  which  Action  or  Suit  no  Wager  of  Law  shall  be 
admitted,  nor  any  Essoign  or  Protection  shall  be  allowed. 

XL  UlT  if  any  Action  of  Trespass,  or  other  Suit, 
shall  happen  to  be  attempted,  against  any  Person  or 
Persons,  for  taking  any  Distress  or  any  other  Act  doing 
by  authority  of  the  said  Commission,  or  by  Authority  of 
any  Laws  or  Ordinances  made  by  Virtue  of  the  said 
Commission,  the  Defendant  or  Defendants  in  any  such 
^  Action   shall  and    may  make  Avowry,  Conu- 

Avowiy  or  •/  v 

J  usiification  gance,  or  Justification,  for  the  taking  of  the  same 
Rear  ^^  f  -Distress ;  or  other  Act  doing,  touching  the 
Premises,  or  of  any  of  them,  alleging  in  such 
Avowry,  Conusance,  or  Justification,  that  the 
Co.pl.  f.  293  }said  Distress,  Trespass,  or  other  Act  whereof 
the  Plaintiff  complaineth,  was  done  by  the  Authority  of 
the  Commission  of  Sewers,  for  Lot  or  Tax  assessed  by 
the  said  Commission,  or  for  such  other  Act  or  Cause  as 
the  said  Defendaift  did,  by  Authority  of  the  same  Com- 
mission, and  according  to  the  Tenor,  Purport,  and  Effect 
of  this  present  Act,  made  the  Three  and  Twentieth  Year 
of  the  Reign  of  our  Sovereign  Lord,  King  Henri/  the 
Eighth,  without  any  Expressing  or  Rehearsal  of  any  other 


the  ComtniS' 
sion  of 
Sewers. 
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Matter  or  Circainstance  contained  in  this  present  Act,  or 
any  Commission,  Laws,  Statutes^  or  Ordinances,  thereupon 
to  be  made:(*)  whereupon  the  Plaintiff  shall  be  admitted 
to  reply,  that  the  Defendant  did  take  the  said  Distress,  or 
did  any  other  Act  or  Trespass  supposed  in  his  Declaration, 
of  his  own  Wron^,  without  any  such  Cause  alleged  by  the 
said  Defendant,  whereupon  the  Issue  in  every  such  Action 
shall  be  joined  to  be  tried  by  Verdict  of  Twelve  Men,  and 
not  otherwise,  as  is  accustomed  m  other  Personal  Ac- 
tions ;(5)  and  upon  the  Trial  of  that  Issue,  the  whole 
Matter  to  be  given  on  both  Parties  in  Evidence^  according 
to  the  very  Truth  of  the  same. 


shall  re-pay 

Damages 
'■  with  his 
.Costs  of  Suit. 


XII.  «n&,  after  such  Issue  tried  for  the  fS^Jj-^dan^ 
Defendant,  or  Nonsuit  of  the  Plaintiff  after^ 
appearance,  the  same  Defendant  to  recover 
Treble  Damages,  by  Reason  of  his  wrongful  Vexation  in 
that  Behalf,  with  his  Costs  also  in  that  Part  sustained, 
and  that  to  be  assessed  by  the  same  Jury,  or  Writ  to 
enquire  of  Damages,  as  the  Cause  shall  require. 


XIII.   fflnUf  ft  10  also  €^nacteli»  That 

fThe  Wages 
and  Fees  of 
Commission- 
ers, Clerks, 
Collectors, 
.&c. 


every   of  the  said   Commissioners   sh^l  have 
and  receive  Four  Shillings  for  every  Day  that 
they  shall  take  Pain  in  the  Execution  of  this 
Commission  of  Sewers,  and  One  Clerk  by  them  to  be 
assigned    Two    Shillings    Ibr  every   Day  of  the   Rates, 
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Taxes,  Lots,  and  Wains,  that  shall  be  assessed  or  lost  by 
the  Authority  of  the  said  Commission,  and  to  be  levied 
and  paid  by  their  Discretions.  (<)  And  that  the  sud 
Commissioners,  or  Six  of  them,  shall  have  Power  and 
Authority  to  limit  and  assign  of  the  same  Rates,  Taxes, 
Lots,  and  Wains,  by  their  Discretions,  such  reasonable 
Sums  of  Money,  to  the  said  Clerk,  for  writing  of  Books, 
and  Process,  concerning  the  Premises,  and  to  the  Collec- 
tors, Expenditors,  and  sudi  other  as  shall  take  Pain  in  the 
due  Execution  of  the  said  Commission,  as  by  the  Discre- 
tions of  the  said  Commissioners,,  or  Six  of  them,  shall 
be  thought  reasonable. 

Commi..ionan  ^IV.  i^TOtlOiell  attDaff,  That  wheuso- 
Lib^ny^of  [e^er,  and  as  often  as,  such  Commission  as  is 
u<:  y-  J  ^(QYe  limited,  shall  be  made  and  directed,  to  any 
Person  or  Persons,  for  the  Reformation  and  Amendment 
of  or  in  any  of  the  Premises  specified  in  the  said  Commis- 
sion within  the  Fees,  Liberties,  or  Possessions,  of  the 
Duchy  of  Lancaster^  that  then  such  Commissioners  as 
shall  execute  any  such  Commission,  shall  be  always 
named  and  appointed  by  the  Discretion  of  the  Lord 
Chancellor,  and  Lord  Treasurer  of  Engkaid^  and  the  said 
Two  Chief  Justices  of  either  Bench,  and  the  Chancellor  of 
the  said  Duchy  for  the  Time  being,  or  Three  of  them, 
whereof  the  said  Lord  Chancellor,  and  the  Chancellor  of 
the  Duchy,  to  be  Two ;  (*)  and  that,  in  every  such  Case, 
Two  Commissions  shall  be  awarded  and  made,  according 
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to  the  Tenor  of  the  Commission  above  expressed.  One 
thereof  under  the  Great  Seal  of  England^  and  the  other 
under  the  Seal  of  the  same  Duchy,  as  before  Time  hath 
been  accustomed ;  any  Thing  afore  rehearsed  in  this  Act 
to  the  Contrary  hereof  notwithstanding. 

XV.   ftioi  ft  (0  furttier  <Snacteli,  ThatrTheonrge 

<  of  the  Com- 

the  said  Commissions,  from  Time  to  Time,  as  (^mUsioBs. 
the  Case  shall  require,  shall  be  had  and  obtained,  without 
any  Money  or  other  Charge  to  be  paid,  for  the  Seals  or 
Writing  of  the  same;  unless  it  be  to  the  King,  Two 
Shillings  and  Six  Pence,  for  the  Seal  of  every  Commission, 
as  hath  been  accustomed,  and  for  the  Writing  and 
InroUing  of  any  One  Commission,  Five  Shillings,  and 
not  above. 


XVI.    fltA  ft  (8  fUXt^tX  ^natttH,  That  f a  Commi.. 

sion  of 

every  Commission  to  be  made  by  Authority^  Sowers  thMl 
of  this  Act,  shall  endure  and  continue  for  [^tree  Years. 
the  Term  of  Three  Years  next  after  the  Teste  of  the 
Commission ;  (^)  nevertheless  after  any  Commis- jaUered  by  is 
sion  made  and  delivered  out  of  the  King's '^ 
Court  of  Chancery,  the  King's  Highness  shall  always  at 
his  Pleasure,  by  his  Writ  of  Superaedeeu  outf.  ^ 
of  his  said  Court  of  Chancery,  at  any  Time  "?°  ?'  ^^' 

•^ '  •'  ^  missioner 

discharge  as  well  every  such  Commission,  as  J"**^*^ 
every   Commissioner    that    shall   be   made   orl'^'''^'' 
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named  by  Authority  of  this  Act ;  (<;  after  which  Dis- 
charge,  the  said  Commissioner  shall  have  no  Power  or 
Authority  to  proceed  in  the  Execution  of  their  Commis- 
sion, nor  in  any  Thinf  by  Authority  of  this  Act. 

HowiongtheT    ^^"*   i|wi>Q)e5  altoap«.  That  such 

CommUsion- 1  Laws,  Acts,  Decrees,  and  Ordinances,  as  shall 

era' Decree     | 

ihaii  endurej  happen  to  be  made  by  the  said  Commissioners 
according  to  the  Tenor  of  their  Commission,  or  by  Autho- 

after^Jd  b^'isl'**^  ^^  *^^  ^^'  ^^^^^  stand  good  and  effectual, 
El.  c.  9.8.  i.Jand  be  put  in  due  Execution  so  long  Time  as 
their  Commission  endureth,  and  no  longer;  except  the 
said  Laws  and  Ordinances  be  made  and  ingrossed  in 
Parchment,  and  certified  under  the  Seals  of  the  said 
Commissioners  into  the  King's  Court  of  Chancery,  and 
then  the  King's  Royal  Assent  be  had  to  the  same ;  any 
Thing  contained  in  this  present  Act  to  the  Contrary 
hereof  notwithstanding. 

Commissions^  XVIII.  ||tOljtoel»  HIM,  That,  wheuso- 
PtiAtine.  J  ever,  and  as  often,  as  such  Commission  as  is 
afore  limited,  shall  be  made  and  directed  to  any  Person 
or  Persons  for  the  Reformation  and  Amendment  of,  or 
in  any  of,  the  Premises  specified  in  the  said  Commission 
within  the  Fees,  Liberties,  and  Possessions,  of  the  Princi- 
pality of  TFales,  the  County  Palatine  of  Chester^  or  within 
the  Fees,  Liberties,  and  Possessions,  of  any  other  Place 
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/ 

lAere  there  is  Liberty  and  Jurisdiction  of  County  Pa1a« 
tine,  that  in  every  such  Case,  Two  Commissions  shall  be 
awarded,  and  made  according  to  the  Tenor  of  the  Commis- 
sion above  expressed,  one  thereof  murder  the  Great  Seal  of 
Mngland,  and  the  other  under  tl&  Usual  Seal  of  the 
County  Palatine,  in  Manner  and  Form  as  is  above 
provided  for  the  Duchy  of  Lancaster;  any  thing  afore 
rehearsed  in  this  present  Act,  to  the  Contrary  notwith* 
standing. 

XIX.     AtOr    ft    fe   prOtlfDell,    and    also  fThe  King'. 
tf  natttD^  That  the    Royal  Assent    limited,^  sUu^be'^^ 

tifiedintothe 

to  be  had  unto  the  Laws  and  Ordinances  to  [^Chancery. 
be  made  by  the  said  Commissioners,  as  is  abovesaid,  shall 
be  certified  into  the  said  Court  of  Chancery  r^^^^^^  ,3 
ander  the  King's  Privy  Seal;  (<)  and  that  there l*^'*  ^-  ^' ''  *• 
shall  not  any  Sum  of  Money  be  paid  ibr  the  same  Privy 
Seal,  but  for  the  Writing  oJ'  the  same  Certificate,  under 
the  said  Privy  Seal,  shall  be  paid  to  the  Writer  thereof 
Two  Shillings,  and  not  above,  nor  no  other  nor  greater 
Sum,  for  any  Thing  touching  or  concerning  the  same  Certi- 
ficate under  the  same  Privy  Seal, 


XX  l^roflfDell  altoap,  Tiat  the  Chan- 
cellors  and  such  others  as  shall  have  the^ 
Custody  of  the  Seals  of  the  said  Principality  of 
Wales,  or  the  County  Palatine  of  Chester,  or  within  the 


Commissions 
in  Wales  and 
Counties 
Palatine. 
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Fees,  Liberties,  and  Possessions,    of  any  other    Place, 
RegiBt.  f.    -%  where  there    is    Liberty  and   Jurisdiction    of 

127.  made 

perpetufti  by  County  Palatine,  upon  reasonable  Request,  and 

3  &  4  Ed.  6 

e.  s.and  ml-  .upon  the  Sight  of  the  Commission  under  the 

plained  by 

3  J««. }  c.  14.  King's  Great  Seal  of  his  Chancery,  shall,  without 
7  Amuc  lO.J  Delay,  make  out  another  Commission,  under  the 
Seal  of  the  said  County  Palatine,  according  to  the  Tenor 
of  the  King's  Commission,  to  them  showed  under  his 
Great  Seal ;  (*)  and  to  those  Commissioners  as  shall  be 
named  by  the  Lord  Chancellor,  Lord  Treasurer,  and  the 
Two  Chief  Justices,  or  by  Three  of  them,  whereof  the 
Lord  Chancellor  to  be  Ona.  except  it  be  within  the  Fees 
and  Liberties  of  the  Duchy  of  Lanectsterj  within  which 
Fees  and  Liberties  the  Commissioners  shall  be  named, 
and  Commissions  made  as  is  afore  ordained  by  this  Act, 
any  tiling  contained  in  the  said  Act,  or  in  any  Proviso 
thereunto  added  and  annexed  to  the  contrary  thereof 
notwithstanding.  (*)  This  Act  to  endure  for  Twenty  Years. 
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EXTRACT     OF 

^tatateiB;  malie  at  Wititmin^ut, 

ANNO  3  &  4  EDWARD   VI.  A.  D.  1548-9. 

CAP.  VIII. 

An  Act  for  the   Continuance  of  the  Statute  of 

Sewers. 

^  ^m^WSVifS9iSk  i^  ^^®  Parliament  holden  fTHe  sut.  33 

Hen. 8.  c.  5. 

*  at  Westminster,  by  Prorogation,  the  15  Day  touching  tKe 

'  Commiation 

*  of  January,    in  the  23rd  Year   of  the  most  of  Sewers 

"^  made  p«i- 

*  victorious  Reign  of  our  late  Sovereign  Lord,  Lp«ta»i- 

*  King   Henry  the   Eighth,    among    other  things.  One 

*  general  Act,  concerning  Commissions  of  Sewers,  to  be 
^  directed,  into  all  Parts  within  this  Realm,  was  enacted, 
'  and  made  to  continue  and  endure  for  Twenty  Years,  then 
^  neit  following,  as  "by  the  same  Act  more  at  large  it  doth 
^  and  may  appear :  (^)  and  forasmuch  as  the  same  Act  is 
'  thought  good  and  beneficial  for  the  Common-wealth  of 
Mhis  Realm:'  Vt  ft  t^ttttOTt  etlBtttlS  ailUf  ©t* 
1yd(Ytt1l  by  the  King  our  Sovereign  Lord,  with  the  Assent 
of  the  Lords  Spiritual  and  Temporal,  and  the  Commons  in 
this  present  Parliament  assembled,  and  by  the  Authority 
of  the  same,  That  the  said  Act,  and  all  Clauses,  Articles, 
and  Provisions,  in  the  same  contained,  shall  continue  and 
endure  in  their  Force  and  Strength,  and  to  be  observed 
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and  kept  for  ever,  in  such  Manner  and  Form,  as  shall 
and  may  stand  with  the  Sequel  and  Additions  hereafter 
mentioned. 


All  Sams  of 
Money  rated 
by  Force  of 
the  Commis- 
sion of  Sew- 
ers upon  any 
of  the  King's 
Lands  shall 
be  leviable 
by  Distress. 


IL   nnts  ht  ft  fttrtj^et  (Snattelr  aiA  tf s^ 

tBHAil^ttlf  by  the  Authority  aforesaid,  that  all 
Scots,  Lots,  and  Sums  of  Money,  hereafter  to 
be  rated  and  taxed,  by  Virtue  of  such  Commis-' 
sion  of  Sewers,  upon  any  of  the  Liands,  Tene- 
ments, or  Hereditaments,  of  our  Sovereign  Lord  the 
King,  his  Heirs,  or  Successors,  for  any  Manner  of  Thing 
or  Things,  concerning  the  Articles  of  the  said  Commission 
of  Sewers,  shall  be  gathered  and  levied  by  Distress,  or 
otherwise,  in  like  Manner  and  Form,  as  shall  or  may  be 
done  in  the  Lands,  Tenements,  and  Hereditaments,  of 
any  other  Person  or  Persons.  (*)  And  that  all  Bills  of 
Acquittance,  signed  with  the  Hand  or  Hands  of  such 
Collector  or  Receiver,  as  shall  have  the  Collection  thereof 
by  the  Appointment  of  the  said  Commissioners,  or  Six  of 
them,  shall  be  as  well  a  sufficient  Dischai^e  to  the 
Tenants,  Farmers,  and  Occupiers,  of  the  same  Gh'ounds,  so 
to  bq  charged  for  the  same  Sum,  wherewith  their  Grolmds 
shall  be  so  charged ;  as  also  sufficient  Warrant  to  all  and 
every  the  Receivers,  Auditors,  and  other  whatsoever 
Officer  or  Officers,  of  our  said  Sovereign  Lord  the  King, 
his  Heirs  and  Successors,  for  the  Allowance  to  sucli 
Tenant,  Farmer,  or  Occupier,  for  the  same ;  (*)  adding: 
moreover  to  this  Act,  by  the  Authority  of  this  present 
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shall  be  paid 
for  the  Com- 
mission  of 
Sewers  sued 
out  under 
the  Seal  of 
the  Duchy. 
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Parliament,  that  such  and  like  Fees,  and  none 

other  nor  more,  shall  be  at  any  Time  paid  or 

demanded,  for  any  Commission  or  Commissions, 

or  Writs  of  Dedimus  Poiestaiem^  hereafter  to 

be  sued  out  or  obtained,  under  the  Seal  of  the 

Duchy,  but  only  such  and  like  Fees  as  has  been  mentioned 

in  the  said  former  Act,  to  be  paid  in  the  Chancery,  for 

Commissions  and  Writs  of  Dedimus  Potestatem  to  be 

obtained  from  the  same  Court  of  Chancery :  (4)   adding 

moreover  thereunto  by  the  Authority  abovesaid,  „ 

that  every  Commission  and  Commissions,  here-J  ^^gj^""*" 

after  to  be  awarded  for  Sewers,  shall  continue  ^*^'"  **°*^"'*- 

and  endure  for  Term  of  Five  Years,  next  after  the  Teste  of 

such  Commission,  unless  the  same  Commission 

and  Commissions  shall  be  otherwise  discharged^ 

within  the  said  Time   by  Supersedeas;  any 

Thing  or  Things  mentioned    or  contained  in   the  said 

former  Act,  contrary  to  the  Additions  before  mentioned, 

or  any  of  them,  in  any  wise  notwithstanding. 


The  Com- 
missions Co 
continue  for 
Ten  Years. 
13  El.  c.  9 
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EXTRACT    OF 

S^tatutti  malie  at  WU^minsittt, 

ANNO  13  ELIZABETH,  A.D.  1570. 

CAP  IX. 

An  Act  far  the  Commission  of  Sewers. 


rStat.23.  H. 
.5. 

A  Commis- 
sion of  Sew- 
ers shall  con- 
tinue Ten 
Years. 


as  no  Commissioo  of  Sewers,  by 
the  Estatutes  heretofore  made,  may  have  Conti-  f28  H.8.C.5. 

^3&4.Ed.6. 

nuance  above  the  Space  of  Five  Years;  WfjtU  8. 
ft  t^tXttOTt  ^nntUitt  by  the  Queen's  Most  Excellent 
Majesty,  with  th^  Assent  of  the  Lords  Spiritual  and  Tem- 
poral, and  the  Commons  in  this  present  Parliament  as- 
sembled, and  by  the  Authority  of  the  same.  That  jg**^*; 
from  henceforth  all  and  every  Commission  and 
Commissions  of  Sewers,  now  standing  in  Force,< 
or  that  hereafter  shall  be  granted  and  made, 
shall  stand  and  continue  in  Force  for  the  Term  of  Ten 
Years  next  ensuing  the  Date  of  every  such  Commission, 
unless  the  same  Commission  or  Commissions  be,  or  here- 
after shall  be,  repealed  or  determined,  by  Reason  of  any 
new  Commission  in  that  Behalf  made,  or  by  Supersedeas; 
^^^and  that  all  such  Laws,  Ordinances,  and  rf  he  Orders 
Constitutions  as  be,  or  shall  be,  duly  made  by  missioners  of 

1     ^  .     .  !•  Sewers  shall 

Force  of  any  such  Commission,  according  to<  be  of  Force 

1.     .      »    .  /.  without  the 

the  Tenor  and   Effect  limited  in   any  former  Certificate  of 

them  or  the 

Statute  heretofore  made  touching  Commission  lRoya)Assen« 
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or  Commissions  of  Sewers,  and  being  written  in  Parch- 
ment, indented,  and  under  the  Seals  of  the  said  Commis- 
sionersy  or  Six  of  them  (whereof  the  Ooe  Part  shall 
remain  with  the  Clerk  appointed,  and  to  be  appointed, 
for  the  Commission  of  Sewers  for  the  Time  being,  and 
the  other  Part  in  such  Place  as  the  same  Commissioners, 
or  Six  of  them,  shall  order  and  appoint)  shall,  without  any 
Certificate  thereof  to  be  made  into  the  Court  of  Chancery, 
and  without  the  Royal  Assent  to  the  same  had,  stand,  and 
continue  in  full  Force  and  Effect,  notwithstanding  any 
Determination  of  any  such  Commission  b;  Supersedetu^ 
until  such  Time,  as  the  same  Laws,  Constitutions,  and 
Ordinances  shall  be  altered,  repealed,  or  made  Yoid,  by  the 
Commissioners  after  to  be  assigned  and  appointed  for 
Sewers,  in  those  Parts  where  the  same  Laws,  Ordinances, 
and  Constitutions,  were  made,  ordained,  and  constituted, 
or  by  Six  of  them. 


Tbecom.  .    II.   Ann  tt  it  fttttfjet  CSnamD,  by  the 

missioners  ^  '     "^ 

Authority  aforesaid,  That  at  all  Times,  from 


of  Sew<>rs' 
Oidtira,  shall 
continue  One 
Year,  though 
the  Commift- 
•ion  do  ex- 
pire. 


and  after  the  End  and  Expiration  of  the  Term 
of  Ten  Years  next  ensuing  the  Date  or  Teste  of 
any  Commission  of  Sewers  hereafter  to  be 
made ;  all  such  Laws,  Ordinances,  and  Constitutions,fas 
were  made  by  Virtue  of  any  such  Commission,'^and 
written  in  Parchment,  indented,  and  sealed,  asjs  above 
mentioned,    without    Certificate    thereof,  or  the   Assent 
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Royal  to  the  same  had,  as  is  aforesaid,  shall,  notwithstand- 
ing the  Determination  of  any  such  Commission,  by  the 
Expiration  of  the  Term  of  Ten  Years,  next  ensuing  the 
Date  of  any  such  Commission  of  Sewers,  likewise  continue 
in  Force,  for  and  by  the  Space  of  One  whole  Year  then 
next  ensuing  ;^<^  and  that  the  Justices  of ^rj^^  j^^^^^^ 
Peace,  in  the  Shire  and  Shires,  where  the  same  for  onTYear 
Laws,  Ordinances,  and  Constitutions,  are  to  be.  commistion 
executed  within  their  several  Commissions  or  unless  a  New 

,  li.  Commission 

Limits,  or  Six  of  them,  whereof  Two  to  be  of  ^be  granted. 
the  Quorum^  shall  have  Power  and  Authority,  by  the 
SpacjB  of  one  whole  Year,  next  after  the  Expiration  of 
every  such  Commission,  to  execute  the  same  Laws,  Ordi- 
nances, and  Constitutions,  and  every  of  them,  as  fully,  and 
in  as  ample  Manner  and  Form,  as  the 'Commissioners,  or 
any  of  them,  named  and  appointed,  in  every,  or  any  Com- 
mission so  expired,  might  or  should  have  done,  to  all 
Intents  and  Purposes,  as  if  the  said  Commission  or  Com- 
missions had  continued  in  Force. 

III.   iptobQieli  altudj;0,  mxs  te  it  iSeftettt^eless 

ttnacttll.  That  if  any  New  Commission  of  Sewers  shall  be 
made,  within  the  said  Year,  that  then,  immediately  from 
and  after  such  Commission  newly  made  and  published,  the 
Power  of  the  said  Justices  of  the  Peace,  and  every  of 
them,  in  any  wise  concerning  the  Execution  of  any  such 
Laws,  Ordinances,  and   Constitutions,  of   Sewers,  shall 
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utterly  cease ;  any  Thing  or  Things,  in  this  Act,  to  the 
contrary  expressed,  in  any  wise  notwithstanding. 


A  Parmer  of 
Lands 
chargeable, 
Bball  not 
be  a  Commis- 
sioner within 
the  same 
Precinct         , 


IV.  finj  ht  (t  furttjet  enacted.  That  no 

Farmer  or  Fanners,  for  Term  of  Years,  of  any 
•Manors,  Lands,  or  Tenements,  lying  or  being 
within  the  Precincts,  or  Limits,  of  any  such 
Commission  of  Sewers,  which  be,  or  hereafter 
may  be,  ordered  and  chargeable,  by  any  Laws,  Ordi- 
nances, or  Constitutions,  made,  or  to  be  made,  by  Virtue 
of  any  such  Commission,  wherein  he,  or  they,  shall  be 
named  or  appointed  Commissioner,  or  Commissioners, 
not  having  Estate  of  Freehold,  within  the  Realm  of 
England^  of  or  in  Manors,  Lands,  or  Tenements,  of  the 
Yearly  Value  of  Forty  Pounds,  shall  at  any  Time  here- 
after have  Power  to  sit,  or  in  any  wise  intermeddle  with 
the  Execution  of  such  Commission  or  Commissions,  during 
the  Time  he  or  they  shall  continue  or  be  such  Farmer  or 
Farmers  of  any  such  Manors,  Lands,  or  Tenements,  and 
shall  not  have  Estate  of  Freehold  as  is  aforesaid;^-)  but 
that  every  such  Commission,  as  having  Respect  only  to 
every  such  Person  or  Persons,  for  such  and  so  long  Time 
as  he  or  they  shall  so  be,  and  continue  Farmer  or  Farmers 
of  any  such  Manors,  Lands,  or  Tenements,  shall  be 
deemed,  and  adjudged  in  Law,  to  be  as  void  and  of  non- 
effect  ;     any  Thing    in   the   same   Commission,  or    any 
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Statute,  or  Law,  heretofore  made,  to  the  contrary  notwith- 
standing. 


y.   fiid»  ht  it  turtlftv  <SnatteIr  by  therTh«re.h.ii 

Authority  aforesaid,  That  from  henceforth  the  Scate  or  Re. 

4  turn  of  the 

said  Commissioners,  nor  any  of  them,  shall  not  Commission. 

1  Lev.  288. 

be  compelled  or  compellable  to  make  any  Cer-*  Li^«nt-^>67. 
tificateor  Return  of  the  said  Commissions,  or  any  of  them, 
or  of  any  their  Ordinances,  Laws,  or  Doings,  by  the 
Authority  of  any  the  said  Commissions,  nor  shall  not  have 
any  Fine,  Pain,  or  Amerciament,  set  upon  them,  or  any  of 
them,  or  any  ways  to  be  molested,  in  Body,  Lands,  or 
Goods,  for  that  Cause. 


VL  ftnUf  yet  nevertheless,  to  the  Intent  the  Queen's 
Majesty,  our  Sovereign  Lady,  her  Heirs,  and  Successors, 
may  at  all  Times  hereafter,  be  truly  answered  of  all  such 
Issues,  Fines,  and  Amerciaments,  as.  shall  happen,  grow, 
or  be  forfeited,  by  Virtue  of  any  such  Commission,  or  by 
the  Execution  thereof ;(«>  i^t  ft  all»  SttatttH^  That  the 
Clerk,  and  Clerks  appointed,  or  hereafter  to  be 
appointed,  for  and  in  any  such  Commission  and 
Commissions  of  Sewers,  shall  yearly,  truly. 
Estreat  all  the  said  Issues,  Fines,  Penalties, 
Forfeitures,  and  Amerciaments,  that  shall  be 
due  and  answerable  to  her  Highness,  her  Heirs  and  Suc- 
cessors ;  and  the  same  Estreats  shall  yearly  deliver  into 


The  Fines 
and  Amer^ 
ciaments 
shall  be  es- 
treated into 
the  Exche- 
quer. Al- 
tered by  3 
A  4.  W.  4. 
c.  99. 
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^  other  Statute  made  for  Sewers,  as  the  same  should  have 
'  been,  if  the  Hurts,  Noiances,  and  Inconveniencies,  now 
<  by  daily  Experience  felt  and  found  in  those  Places,  had 
^  been  seen  and  considered  of.' 


V.  19.  410.  ■ 

6  H.6.C.5' 
8H.6.C.3. 
23H.8.C.5. 
25H.8.C.10. 
3&4£d.6. 
c.  8. 

IMar.sesB.S 
e.  11. 

13Elts.c.9. 
See  further 

7  Ann.  c.  10. 


II.  Jfor  Reformation  whereof, tt  ft  SltatttDr 

by  our  Sovereign  Lord  the  King,  and  by  the 
Lords  Spiritual  and  Temporal,  and  Commons 
in  this  present  Parliament  assembled,  and  by  the 
Authority  of  the  same,  that  the  Walls,  Ditches, 
Banks,  Gutters,  Sewers,  Gotes,  Causeys, 
Bridges,  Streams,  and  Watercourses,  within  the  Limits  of 
Two  Miles,  of  and  from  the  City  of  London^  which  Wa- 
ters have  their  Course  and  Fall  into  the  River  of  TTsameSy 
shall  from  henceforth  be  to  all  Intents,  Constructions, 
and  Purposes,  as  fully  subject  to  the  Commission  of 
Sewers,  and  to  all  the  Statutes  made  for  Sewers,  and  to  all 
Penalties  in  the  same  Statutes,  and  in  every  of  them,  con- 
tained, as  if  the  same  Places  near  to  the  said  City  of  Lon^ 
don^  had  been  particularly  named  in  the  said  Statute  of 
Sewers,  or  that  therein  the  Water  had  ebbed  and  flowed, 
and  therein  free  Passage  with  Boats  and  Barges  to  the  Sea 
had  been  heretofore  used ;  any  Thing  in  the  said  Statutes 
or  elsewhere  to  the  contrary  in  anywise  notwithstanding. 
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^ntviM  maUt  at  VSMtmMttt, 

ANNO  2d  WILLIAM  &  MARY.    SESS.IL    A.  D.  1690. 

CAP.  VIII. 
An  Act  for  Peeving  and  Cleansing  the  Streets  in 
the  Cities  of  London  and  Westminster,  and 
Suburbs  and  Liberties  thereof  and  OtU-Parishes 
in  the  County  of  Middlesex,  cmd  in  the 
Borough  of  Southwark,  and  other  Places  within 
the  Weekly  Bills  of  Mortality  in  the  County  of 
Surrey,  and  for  regulating  the  Markets  therein 
mentioned. 


SECT.  XIV. 

^AB  fUJ^ereitS  many  new  Sewers,  Sinks, 

and  Vaults,  have  been  made  in  the  Parishes 

within  the  City  and  Liberty  of  FTestminster^ 

and  other   the    Parishes   aforesaid,   by  the' 

Commissioners  appointed  by  the  said  recited 

Act,  which,  since  the  Expiration  thereof,  are 

much  neglected  and  Noisome  to  the  Inhabi- 

tants,  because  of  some  Doubt  whether  such  new  Sewers 

are  within  the  Jurisdiction  of  the  Laws  of  Sewers;'  it 


New  Sewers 

subject  to  the 

CommiBsion 

of  Sewert. 

6  H.  6.  c.  5, 

8  H.  6.  c.  3. 

23H.8.C.5. 

25H.8.C.10. 

3  &  4  Ed.  6. 

C.8. 

1  M.  ss.  3. 

c.  11. 

ISEliz.  c.  9. 

3Jac.l.c,14. 
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ft  tfjCrefOVf  <Snactell,  by  the  Authority  aforesaid,  That 
all  new  Sewei-Sj  at  any  Time  since  the  Twelfth  Year  of  the 
Reign  of  the  said  late  King  Charles  the  Second,  made  in 
any  of  the  said  Parishes,  shall  be  henceforth  subject  to  the 
Commission  of  Sewers,  and  to  the  Laws  and  Statutes  made 
for  Sewers,  as  fully  to  all  Intents  and  Purposes,  as  if  such 
Sewers,  Sinks^  and  Vaults,  had  been  expressly  mentioned 
in  the  said  Statutes  of  Sewers,  to  be  under  the  Survey  of 
the  said  Commissioners;  and  the  Commissioners  of 
Sewers  for  the  Time  being,  within  the  Limits  of  their 
respective  Commissions,  shall  have  Power  and  Authority, 
by  Virtue  of  this  Act,  to  alter,  amend,  cleanse,  and  scour, 
any  such  new  Sewers,  Sinks,  and  Vaults,  and  to  order  and 
direct  the  making  of  any  other  new  Vaults  and  Sewers, 
and  to  cut  into  any  Drain  or  Sewer  already  made,  and  to 
alter  and  take  away  any  Nuisances  in  the  same,  and  to 
alter  or  take  away  any  Cross  Gutter  or  Channels,  in  all 
or  any  of  the  Streets  and  Lanes  in  the  Parishes  aforesaid. 
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EXTRACT   OF 


S^mnM  maHe  at  WU^tminittt, 


ANNO    rth  ANNE.    A.D.  1708. 


€AP.  X. 

An  Act  for  rendering  more  effectual  the  La*ws 
concerning  Commissions  of  Sewers. 

*  force  concernmg  CommissioDS  of  Sewers,  it  is 

*  pronded,  that,  if  any  Person  or  Persons,  being 
^  assessed  or  taxed  to  any  Lot  or  Charge  for 

*  any  Lands,   Tenements,    or  Hereditaments,^ 
'  within  the  Limits  of  any  such  Commission,  do 

*  not  pay  tbe  said  Lot  and  Charge,  according 

*  to  the  Order  and  Assignment  of  the  Commis- 

*  sioners  having  Power  of  the  Execution  of  the 
'  said  Commission,  that  then  the  said  Commissioners,  for 

*  Lack  of  Payment  of  such  Lot  and  Charge,  may  decree 
'  and  ordain  the  said  Lands  and  Tenements  from  the 
'  Owner  or  Owners  thereof,  and  their  Heirs,  and  the  Heirs 

*  of  every  of  them,  to  any  Person  or  Persons,  for  Term  of 

*  Years,  Term  of  Life,  Fee-simple,  or  Fee-tail,  for  Pay- 
*•  ment  of  the  same  Lot  and  Charge,  the  said  Decrees  and 
'  Ordinances  to  be  executed  in  such  Manner,  as  by  the 
^  said  Laws  now  in  force  is  directed  and  appointed :  flttD 


Preamble, 
reciting  the 
Laws  in  force 
concerning 
Commissions 
of  Senders. 
6H.  6.  C.5. 
8  H.  6.  c.  3. 
4  H.  7.  c.  I. 
23  H.  8.  c.  5. 
25H.8.C.10. 
3&4.£d.6. 
C.8. 

1  Ma.  ss.  3. 
c.  11 

13E1.  c.  9. 
3Jac.l.c.l4. 
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'  ft  (0  t^tXtbS  VtObitoeH,  That  the  same  Decrees  and 
^  Ordinances,  shall  bind  all  and  every  Person  and  Persons, 
^  that  at  the  making  of  the  same  Decree  had  any  Interest 

*  in  such  Lands,  Tenements,  and  Hereditaments,  is  Use, 
^  Possession,  Reversion,  or  Remainder,  their  Heirs  and 
'  Feoffees,  and  every  of  them;  and  shall  also  bind  as 
^  well  the  Lands,  Tenements,  and  Hereditaments,  of  tfae 
'  King  of  England^  as  all  and  every  other  Person  and 
'  Persons  and  their  Heirs,  and  such  their  Interest,  as  the; 
^  shall  fortune  to  have  in  any  Lands,  Tenements,  and 
^  Hereditaments,  or  other  casual  Profit,  Advantage,  or 
^  Commodity,  whatsoever  they  be,  whereunto  the  said 
'  Laws,  Ordinances,  and  Decrees,  shall  in  anywise  extend, 
^  according  to  the  true  Purport,  Meaning,  and  Intent,  of  the 
^  said  Laws ;  but  the  said  Laws  of  Sewers,  now  in  force, 

*  have  been  found  defective,  in  that  sufficient  Power  and 
^  Authority  is  not  thereby  given  to  Commissioners  of 
^  Sewers,  to  make  Sale  of  Copyhold  or  Customary  Lands 
'  within  the  Limits  of  their  Commission  for  the  Causes 

<  aforesaid;'  for  Remedy  whereof,  %t  it  9^ 
atteH  by  the  Queen's  Most  Excellent  Ma- 
jesty, by  and  with  the  Advice  and  Consentofthe 
Lords  Spiritual  and  Temporal,  and  Commons, 
in  this  present  Parliament  assembled,  and  by  the 
Authority  of  the  same.  That,  from  and  after 
the  Five  and  Twentieth  Day  of  Marchy  in  the 
Year  of  our  Lord  One  Thousand  Seven  Hundred  and 
Nine,  it  shall  and   may  be  lawful  to  and  for  the  Commis- 


After  2Mfc 
March  1709, 
Gommiasion- 
ers  of  Sewen 
may,  for 
Nou-pay- 
meDt  of  any 
Lot  assessed 
on  Copyhold 
Lands,  de- 
cree the  same 
from  the 
Owners,  &c. 
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sionens  audiorised  by  Commission  from  Her  Majesty,  her 
Heirs  and  Successors,  or  any  Six  or  more  of  them,  to  put 
in  Execution  the  Laws  now  in  force  concerning  Sewers, 
for  Non-payment  of   any    Lot  or  Charge  assessed  or 
eha^ed  upon  any  Copyhold  or  Customary  Lands  within 
the  Limits  of  their  Commission,  and  by  the  Power  and 
Authority  of  the  said  Commission  of  Sewers  to  decree  and 
ordain  the  said  Copyhold  or  Customary  Lands  so  charged 
from  the  Owner  or  Owners,  and  their  Heirs,  and  the  Heirs 
of  every  of  them,  to  any  Person  or  Persons,  for  such 
Estate  and  Interest  therein,  as  the  said  Owner  or  Owners 
thereof,  or  any  claiming  in  Remainder  under  them,  at  the 
Time  of  such  Decree  made,  had  in  the  same  Copyhold 
Lands,  Tenements,    and   Hereditaments;   the 
-  said  Decrees  to  be  made  and  executed,  as  De- 
crees concerning  Freehold  Lands  are  by  the  said 
Laws  now  in  force  to  be  made  and  executed. 


The  said  De- 
crees to  be 
executed  as 
Decrees  con- 
cerning 
Freeholds* 


n«  ilroflillellalfliaStf,  That  all  and  every 
Person  or  Persons,  to  whom  any  such  Sale  of 
Copyhold  or  Customary  Lands  or  Tenements 
shall  be  made,  shall,  before  such  Time  as  they 
or  any  of  them  shall  enter  or  take  any  Profit  of 
the  same  Lands  or  Tenements,  agree  and 
compound  with  the  Lords  of  the  Manors,  of 
whom  the  same  shall  be  holden,  for  such  Fines  or  Incomes 
as  heretofore  hath  been  most  usual  and  accustomed  to  be 
yielded  or    paid  therefore;    and   that,  upon  every  such 


'The  Buyers 
of  such 
Copyhold 
Lands  to 
agree  with 
the  Lords  of 
whom  holden 
for  the  accus- 
tomed Fines, 
and  the  Lords 
to  admit 
them  Te- 
nants. 
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Agreement  or  Composition,  the  said  Lords  for  the  time 
being,  at  the  next  Court  to  be  holden  at  or  for  the  said 
Manors,  shall  not  only  grant  to  such  Vendee  or  Vendees 
upon  request,  the  same  Copyhold  or  Customary  Lands  or 
Tenements,  by  Copy  of  Court-Roll  of  the  said  Manors,  for 
such  Estate  or  Interest  as  to  them  shall  be  so  decreed 
or  sold,  and  reserving  the  ancient  Rents,  Customs,  and 
Services,  but  also  shall,  in  the  same  Court,  admit  them 
Tenants  of  the  same  Copyhold  or  Customary  Lands,  as 
other  Copyholders  of  the  same  Manors  have  been  wont  to 
be  admitted,  and  to  receive  their  Fealty  accordingly. 


Six  of  the 
Commiiigion- 
ers  may,  by 
Warrant,  im- 
power  any 
Person  to 
Ibrj  the  As- 
tessments  by 
Distress  and 
Sale. 


III.   AnHf  fie  ft  funfier  enacteUr  airtr 

DrtClarellt  ^Th^^  it  shall  and  may  be  lawful  to 
,and  for  the  Commissioners  of  Sewers,  or  any 
Six  or  more  of  them,  by  Warrant  under  their 
Hands   and  Seals,  to  give  Authority  to  any 

Person  or  Persons,  to  levy  the  Sums  of  Money  by  them, 
from  Time  to  Time,  to  be  assessed  or  taxed  upon 
the  Lands,  Meadows,  Marishes,  or  Grounds,  liable  or 
chargeable  with  any  Sesses,  Taxes,  Impositions,  or  Charges, 
by  Authority  of  their  said  Commission,  by  Distress  and 
Sale  of  the  Goods  of  such  Person  or  Persons  that  shall 
^  not  pay  or  refuse  to  pay  the  same ;  and  the 
[Overplus  of  the  Money^arising  upon  such  Sale, 
-^  after  Deduction  of  the  reasonable  Charges  of 
making  sucfh  Distress  and  Sale,  shall  be  restored  to  the 
Owner  or  Owners  of  the  Goods  so  distrained. 


Th^  Over- 
plus to  be 
restored  to 
Owner. 
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EXTRACT    OF 

S^tamti  maUt  at  WU^tmin^ttv, 

ANNO  47th  GEORGE  IIL  SESS.  I.    A.D.  1807. 

CAP.   VII. 

LOC.    AND     PERS. 

An  Act  to  enlarge  the  Powers  and  extend  the  Juris- 
diction  of  tlie  Commissioners  of  Sewers,  Jbr  the 
City  and  Liberty  qfWestnunster^  and  Part  oftJie 
County  of  Middlesex. 


by    an  Act  made  and  .p^^^^^ie, 

*  passed  in  the  Third  Year  of  the  Reign  of  King-!  Sa  ji^es  «ie 

*  James  the  First,  intituled, «  An  Act  for  the  Ex-  ^^'"*'  *"'  ^^' 
<  planation  of  the  Statute  of  Sewers,"  %Xi%  9nacte1l) 
y  That  the  Walls,  Ditches,  Banks,  Gutters,  Sewers,  Gotes, 

*  Causeys,  Bridges,  Streams,  and  Watercourses,  within  the 

*  Limits  of  Two  Miles  of  and  from  the  City  of  London, 

*  which  Waters  have  their  Course  and  Fall  into  the  River 

*  of  Thames^  should  from  thenceforth  be,  to  all  Intents,  Con- 
^  structions,  and  Purposes,  as  fully  subject  to  the  Commis- 
^  sion  of  Sewers,  and  to  all  Penalties  in  the  same  Statutes 
<  and  in  every  of  them  contained,  as  if  the  same  Places  near 
^  to  the  said  City  of  Zo;i£{on  had  been  particularly  named  in 

*  the  said  Statute  of  Sewers,  or  that  therein  the  Water 

*  had  ebbed  and  flowed,  and  therein  free  Passage'  with 
^  Boats  and  Barges  to  the  Sea  had  been  theretofore  used: 


Digitized  by  LjOOQIC 


I 

i 


58 


FORTY-SEVENTH   OBOROB    III. 


Act  of  2d. 
K.  William 
and  Queen 
Maiy,  c.  8. 


^  Anil  fUJ^tttaS  by  another  Act  passed  in  the 
Second  Year  of  the  Reign  of  WiUiam  and^ry, 
'  late  King  and  Queen  of  England^  intituled,  ''An  Act 
''  for  paving  and  cleansing  the  Streets  in  the  Cities  of 
''  London  and  Westminster^  and  the  Suburbs  and  Liber- 
^'  ties  thereof,  and  Out  Parishes  in  the  County  of  ARddk- 
''  seXf  and  in  the  Borough  of  Souihwark^  and  other  Places 
"  within  the  Weekly  Bills  of  Mortality  in  the  County  of 
''  Surrey^  and  for  regulating  the  Markets  therein  men- 
"  tioned,'*  fit  i%  tf  ItacttDTt  That  all  new  Sewers  at  any 
'  Time  since  the  Twelfth  Year  of  the  Reign  of  the  late  King 
'  Charles  the  Second,  made  in  any  of  the  said  Parishes, 
'  should  be  thenceforth  subject  to  the  Commission  ofSewers, 
'  and  to  the  Laws  and  Statutes  made  for  Sewers,  as  fully  to 
'  all  Intents  and  Purposes  as  if  such  Sewers,  Sinks,  and 
'  yaults,had  been  expressly  mentioned  in  the  said  Statutes 
'  of  Sewers  to  be  under  the  Survey  of  the  said  Commis- 
^  sioners,  and  that  the  Commissioners  of  Sewers  for  the 
'^  Time  being,  within  the  Limits  of  their  respective Commis- 
*  sions,  should  have  Power  and  Authority  by  Virtue  of  the 
'  said  last-mentioned  Act,  to  alter,  amend,  cleanse,  and 
*-  scour,  any  such  new  Sewers,  Sinks,  and  Vaults,  and  to 
'  order  and  direct  the  making  of  any  other  new  Vaults  and 
'  Sewers,  and  to  cut  into  any  Drain  or  Sewer  already  made, 
'  and  to  alter  and  take  away  any  Nuisances  in  the   same, 
'  and  to  alter  or  take  'away  any  Cross  Gutter  or  Channels, 
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<  in  all  or  any  of  the  Streets  and  Lanes  in  the  Parishes 
^  aforesaid  9lvSl  tUffttCdS  many  Persons  who  reside  at 
'  a  greater  Distance  than  Two  Miles  from  the  City  of 
^  Londouy  have  the  ConyeBience  of  carrying  off  the  Waters 
^  from  their  Lands  and  Houses  by  Means  of  divers  Com- 
^  munications  with  the  Great  Sewers  under  the  Management 
^  of  the  Commissioners  for  the  City  and  Liberty  of  Wesi- 
« mm/er,andPartoftheCountyofilf«QU2^«^jr.  9lV^tXil^tXtM 
*•  those  Communications  with  the  Ghreat  Sewers  as  aforesaid 
^  have  caused  great  Expense  to  the  said  Commissioners, 
^  and  considerable  Hurt,  Damage,  and  Inconvenience,  to 
^  divers  of  His  Majesty's  Subjects,  from  the  additional 

*  Quantity  of  Water  which  passes  through  them  to  the 
^  aforesaid  Sewers,  occasioned  by  the  Increase  of  Build- 
^  ings  out  of  the  said  Limits.       flttDr  tXil^tVtM  divers 

*  Sewers,    Streams,    Drains,    and    Watercourses,    which 

*  are  situate  or  may  be  made  beyond  the  Limits  pre- 
^  scribed    by   the   said   recited  Acts   respectively,   may 

*  require  to  be  surveyed,  corrected,  and  amended,  by  the 
^  said  Commissioners,  and  Doubts  having  arisen  whether 
^  the  Sewers,  Streams,  Drains,  and  Watercourses,  before 

*  mentioned,  are  under    the    Survey,    Correction,    and 

*  Amendment,  of  the  said  Commissioners  for  the  City  and 

*  Liberty  of  WestmvMter  and  Part  of  the  County  of 
^  Middlesex^  by  Virtue  of  the  several  Statutes  of  Sewers : 

*  if  or  Reformation  whereof,  fte  i\  ^HKlXttS  by  the  King's 
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Most  Excellent  Majesty,  by  and  with  the  Advice  and  Con- 
sent of  the  Lords  Spiritual  and  Temporal,  and  Commons, 
in  this  present  Parliament  assembled,  and  by  the  Autho- 
JurisdiccioQ  ^  ^ ity  of  the  Same,  That  all  the  Walls,  Ditches, 
missionert      Banks,  Gutters,  Sewers,  Grotes,  Causeys,  Bridges, 

oztenddd  to 

a  certain      IStrcams,  and  Watercourses,  West  of  the  City 

Watercourse 

which  di-       of  London,  extending  to  and  including  a  certain 

ridesChelsea  ^  ^    ^ 

fromFuihamJ  Watercourse,  Part  of  which  divides  the  Parish 
of  Chehea  on  the  one  side,  from  the  Parish  of  Fvlham  on 
the  other  Side  thereof,  and  including  the  several  Parishes 
within  the  City  and  Liberty  of  Westminster  and  Precincts 
of  the  same  West  of  and  extending  to  Temple  BaVy  and 
also  including  the  several  Parishes  of  Saint  Giles  in  the 
Fields,  Saint  Oeorge  Bloomsbwy,  Saint  Pancras,  Saint 
Mary-le-Bone,  Saint  John  Hampstead,  such  Part  of  the 
Parish  of  WUsden  as  is  drained  by  the  Watercourses 
before  mentioned,  and  the  Parishes  of  Paddington,  Ken- 
sington, and  Chelsea^  and  all  Sewers  and  Drains  commu- 
nicating with  the  same  Watercourses,  or  with  any  of  the 
ancient  Sewers  comprised  within  the  Limits  prescribed  by 
the  said  Act  of  the  Third  Year  of  the  Reign  of  King  James 
the  First,  or  with  any  of  the  Sewers  mentioned  or  com- 
prised in  the  said  Act  of  the  Second  Year  of  the  Reign  of 
King  WUUam  and  Queen  Mary,  which  Sewers  and  Waters 
have  their  Course  and  Fall  into  the  River  Thames,  shall 
from  henceforth  be,  to  all  Intents,  Constructions,  and  Pur- 
poses, as  fully  subject  to  the  Commission  of  Sewers  for  the 
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City  and  Liberty  of  Westminster  and  Part  of  the  County 
of  Middlesex^  and  to  all  the  Statutes  made  for  Sewers,  and 
to  all  Penalties  and  Provisions  in  the  same  Statutes  and 
in  every  of  them  contained ;  and  that  the  same  Commis- 
sioners and  their  Officers,  and  all  Persons  acting  by  their 
Authority,  shall  have  the  same  Powers,  Authorities,  Reme- 
dies, Jurisdiction,  Benefit  of  Pleading,  Damages,  and 
Costs,  as  if  the  said  several  Parishes  within  the  said  City  and 
Liberty  of  Westminster^  and  the  Precincts  of  the  same,  and 
the  said  several  Parishes  of  Saint  Oiles  in  the  Fields^  Saint 
George  Bloomsbury^  Saint  Pancras^  Saint  Mary-le^Bone^ 
Saint  John  Hampstead^  such  Part  of  the  Parish  of  Wils' 
den  as  aforesaid,  and  the  Parishes  oi  Paddington^  Kensing- 
ton and  Chelsea^  had  been  particularly  named  and  described 
in  the  several  Statutes  of  Sewers,  or  that  therein  the 
Water  had  ebbed  and  flowed,  and  therein  free  Passage 
with  Boats  and  Barges  to  the  Sea  had  been  heretofore 
used ;  any  Thing  in  the  said  Statutes  or  elsewhere  to  the 
contrary  in  anywise  notwithstanding. 


fltlly  tDt)tttd0  by  the  increase  of  Buildings 
and  various  Improvements  made  and  intended  to 
be  made  within  the  Limits  last  described,  it  may 
become  necessary  to  make  new  Drains,  Sewers, 
and  Watercourses,  and  to  alter  and  divert  the  Course  of 
some  of  the  ancient  Sewers:  tte  ft  tH^tXttt^Xt  <SltacteDr 
*5  tt)e  JlUtfwritS  afOreMflr,  that  the  said  Coromis- 


'Power  to 
widen,  deep- 
en, and  alter, 
the  present 
Sewers,  and 
to  make  new 
^ones,  &c* 
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sionere  of  Seweni  for  the  Time  being,  or  such  Nusiber  of 
them  as  are  aatborized  to  act  by  virtue  of  the  Commission 
of  Sewers,  shall  have  Power  and  Authority  by  Virtue  of 
this  Act,  within  the  Limits  of  their  said  Commission  before 
described,  fixMOQ  Time  to  Time  as  they  shall  see  ocoasiou, 
to  widen,  deepen,  embank,  alter,  amend,  cleanse,  aod 
scour,  any  Sinks,  Vaults,  Sewers,  Drains,  and  Water- 
courses, and  to  remove  and  take  away,  or  cause  to  be  re- 
moved  and  taken  away.  Nuisances  in  the  same,  and  to  alter 
and  divert  the  Course  of  the  Water  in  any  of  the  Streets, 
Lanes,  and  Public  Ways,  and  also  to  order  and  direct 
the  making  of  any  new  Vaults,  Sewers,  Drains,  and  Wa- 
tercourses, in  all  or  any  of  the  Streets,  Lanes,  and  PuUic 
Ways,  made  or  to  be  made  within  the  Limits  last  before 
described;  and  such  new   Vaults,  Sewers,  Drains,  and 
Watercourses,  shall  be  subject  to  the  Controul,  Order, 
and  Direction,  of  the  Commissioners  of  Sewers,  their  Sur- 
veyors and  Officers,  and  to  the  Laws  and  Statutes,  ma«fe 
for  Sewers,  as  fully  to  all  Intents  and  Purposes  as  if  sach 
Vaults,  Sewers,  Drains,  and  Watercourses,  had  been  ex- 
pressly mentioned  in  the  said  Statutes  of  Sewers,  to  be 
under  the  Survey  and  Authority  of  the  said  Commissio&erB. 
'  ftnUf  fDi^ereaSS  great  Evils  have  arisen,  and 
^  considerable  Expense  hath  been  and  is   still 
^  likely  to  be  occasioned  to  the  said  Commission, 
^  by  the  improper  Construction  of  new  Sewers  to 
ewers.  ^  ^^^  off  the  Water  and  Soil  from  Lands  and 


No  Sewer  to 
be  hereafter 
made  or  coo- 
structed 
withou  t  No- 
tice being 
sent  to  the 
Commission- 
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'  Buildings  into  the  Sewers  under  the  Management  of  the 
'  said  Commissioners,  and  from  bad  and  improper  Materials 
^  being  used  therein,  previously  to  the  same  new  Sewers 

*  being  taken  under  the  Management  of  the  said  Comnus- 
^  sioners,  wh^^by  the  same  are  liable  soon  to  £ill  into  Decay, 

*  and  become  a  Nuisance  to  the  Inhabitants  and  other  His 

*  Majesty's  Subjects ;'  Ke  Ct  O^tttOtt  iBtmtH^  *ff  tfje 
fLnf^titp  BtOXtfl^UH^  That,  previous  to  the  making  of 
eny  new  Sewer,  in  any  Street,  Lane,  or  Public  Way,  or  in 
any  Part  intended  to  be  or  become  a  Street,  Lane,  or 
Public  Way,  within  the  Limits  of  the  said  Commission,  or 
which  shall  be  intended  to  carry  or  drain  off  Water,  from 
any  House,  Building,  Yard,  or  Ground,  into  any  Sewer 
under  the  Management  or  within  the  Jurisdiction  of  the 
said  Commission  of  Sewers,  Notice  in  Writing  shall  be 
given  to  the  Commissioners  of  Sewers,  for  the  Limits  afore- 
said, for  the  Time  being,  or  to  the  Clerk  of  the  said  Com- 
missioners, at  their  Office ;  and  that  such  new  Sewer  or 
or  Sewers  shall  be  constructed  and  made  in  such  Manner 
and  Form,  and  with  such  Materials  and  Workmanship, 
under  the  Survey  and  Controul,  and  according  to  the  Di- 
rection, of  the  said  Commissioners  of  Sewers,  their  Sur- 
veyor, or  other  Person  by  them  duly  authorized,  and  not 
otherwise ;  or,  in  Default  thereof,  the  said  Commissioners 
or  any  Six  of  them,  may  cause  such  Sewer  to  be  prostrated, 
demolished,  put  down,  corrected,  amended,  reformed,  or 
rebuilt,  as  the  Case  may  require,  after  their  Wisdom  and 
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Discretion,  and  shall  and  may  cause  the  Expense  thereof 
to  be  levied  by  Distress  and  Sale  of  the  Groods  and  Chat- 
tels of  the  Person  or  Persons  so  making  or  causing  to  be 
made  such  Sewer  contrary  to  this  Statute,  by  Warrant  un- 
der the  Hands  and  Seals  of  the  said  Commissioners  or  any 
Six  of  them,  or  may  otherwise  punish  such  Offender  or 
Offenders  by  Fines,  Amerciaments,  Pains,  or  other  like 
Means,  as  are  provided  by  any  of  the  Statutes  of  Sewers  in 
case  of  Non-payment  of  Taxes  or  Assessments,  taxed  or 
assessed  under  and  by  Virtue  of  such  Statutes  or  any  of 
them. 

Public  Act.  }  ainil  f>t  it  tUt^tX  (SMtttlf^  That  this 
Act  Bhall  be  deemed  and  taken  to  be  a  Public  Act,  and 
sliall  be  judicially  taken  Notice  of  as  such  by  all  Judges, 
Justices,  and  others,  without  being  specially  pleaded. 
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tXTKACT  OV 

Mtsmta  maUr  at  muaunin^ttt, 

ANNO  51,  GEOROS  III.  A.D.  1812. 
LOG.  AND  PER8. 
CAP.    XLVIII. 

An  Act  fir  eTt^wering  the  Commissioners  of  Sewers 
fir  the  City  and  Liberty  o^  Westminster,  and  Part 
of  the  County  ^Middlesex,  to  py^rchase  a  Jktes- 
suage  and  Premises^for  holding  their  Meetings; 
and  for  enlarging  the  Powers  of  the  said  Commis- 
sioners. 


in  the  Twenty-third  year[f^.^t'''^'"- 

'  of  the  Reign  of  His  Majesty,  King  Henry  the  Eighth, 

*  one  general  Act  concerning  Commissioners  of  Sewers, 

*  intituled,  ^^  The  Bill  of  Sewers,  with  a  new  Proviso, 

*  &c"  to  be  directed  into  aU  Parts  within  His  said  Majesty's 
'  Sealm,  was  enacted,  and  made  to  continue  and  endure  for 
<  Twenty  Years  then  next  following ;  and  the  said  Act  and 
'  all  the  Clauses,  Articles,  and  Provisions,  in  the  same,  were, 

*  by  an  Act  of  the  Third  and  Fourth  Years  of  the  Reign  of 
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}^  His  Maiesty  Kins:  Edward  the  Sixth,  intituled 
^^  An  Act  for  the  continuance  of  the  Statute  of 

*  Sewers,'*  made  perpetual,  subject  to  certain  new  Regula- 
^  tione  expressed  and  contained  in  the  kst-mentioned  Act : 
iSEUxabethA'  *^^  b^tXtaH,  by  an  Act  passed  in  the  Thir- 
ch.  9.  it  teenth  Year  of  the  Reign  of  Queen  Elizabeth^ 

*  intituled,  "  An  Act  for  the  Ck>ramission  of  Sewers;"  and 
8  James  1  1  *  ^'^  ^^^  passcd  in  the  Third  Year  of  the  Reign 
cb.  14.        /,  Qf  Kj^jg  J^Jy^^^  the  First,  intituled,  "  An  Act 

*  for  the  "  Explanation  of  the  Statute  of  Sewers;"  and  an 
2  w  &  Mary  1  *  ^^*  passcd  in  the  Second  Year  of  the  Reign  of 
Sess.2,ch.a./<  j^j^g  J^///am  and  Queen  JIfary,  intituled,"  An 
**  Act  for  paving  and  cleansing  the  Streets  in  the  Cities  of 
^  London  and  Westminster^  and  Suburbs  and  Liberties 
"  thereof,  and  Out  Parishes  in  the  County  of  Middlesex^ 
"  and  in  the  Borough  of  Sotdhtoark^  and  other  Places  within 
"  the  Weekly  Bills  of  Mortality  in  the  County  of  Surrey^ 
"  and  for  regulating  the  Markets  therein  mentioned; ''  and 
^  an  Act  passed  in  the  Seventh  Year  of  the  Reign  of 
7  Anne,       \  *  Q«^®T^  Anne,  intituled,  "  An  Act  for  rendering 

J**  more  effectual  the  Laws  concerning  Coinmis- 
«*  sions  of  Sewers ;"  and  an  Act  passed  in  the  Forty- 
47  Geo  III  1  *  seventh  Year  of  the  Reign  of  His  present  Ma- 
Se8..i.ch.7.;.  jesty,  King  George  the  Third,  intituled,  "An 
"  Act  to  enlarge  the  Powers  and  extend  the  Jurisdiction  of 
"  the  Commissioners  of  Sewers  for  the  City  and  Liberty 
•'  of  Westminster  and  Part  of  the  County  of  Middlesex  ;^^ 


Digitized  by 


Google 


FIFTY-SKCOND    GEORQB    III.  67 

^  the  Provisoes  and  Provisions  contained  in  the  said  Acts  of 
'  the  Twenty-third  Year  of  the  Reign  of  His  Majesty,  King 

*  Henry  the  Eighth,  and  the  Third  and  Fourth  Years  of  the 

*  Reign  of  His  Majesty,  King  Edward  the  Sixth,  have  been 
'  variedy  altered,  enlarged,  and  extended:   Anll/teiit,^29Mar. 

*  fDJ^ttraSt  "^y  His  Majesty's  Letters  Patent,  '•46  Geofs.  * 

*  one  under  the  Great  Seal  of  the  United  Kinordom  of 

*  Great  Britain  and  Ireland,  bearing  Date  the  Twenty- 

*  ninth  Day  of  March,  in  the  Forty-sixth  Year  of  the 
'  Reign  of  His  present  Majesty,  and  the  other  under  the 

*  Seal  of  the  Duchy  of  Lancaster,  bearing  Date  the  Twen- 

*  ty-eighth  Day  of  April,  in  the  said  Forty-sixth  Year  of 

*  the  Reign  of  His  said  present  Majesty,  the  Right  Honour- 

*  able  Thomas  Lord  EraJdne^  then  Lord  High  Chancellor 

*  of  that  Part  of  Great  Britain  and  Ireland  called  Great 

*  Britain,  Charles^  Duke  of  Norfolk^  George^  Duke  of 
'  Marlhorotigh^  Edward^  Lord  EUenhorough^  Sir  William 
'  Orani^  Knight,  Sir  James  Mansfield^  Knight,  and   others 

*  therein  named,  have  been  appointed  Coniniissioners  of 

*  Sewers  for  the  City  and  Liberty  of  Westminster^  and 
<  Part  of  the  County  of  Middlesex.  fivSi  tDf^ttfM,  on 
*'  Account  of  the  great  Increase  of  Building,  and  the  ex- 
^  tensive  Projects  for  Building  now  in  Contemplation,  or 

*  carrying  into  Effect,   within  the  City  and  Liberty  of 

*  Westminster^  and  the  Part  of  the  County  of  Middlesex 

*  subject  to  the  said  Commissions,  it  is  rendered  necesssary 
^  and  expedient  that  the  said  Commissioners  should  be 


Digitized  by 


Google 


68  FIFTY-SECOND   GEORGE    III. 

'  enabled  to  purchase  a  Messuage  and  Premises  for  hold- 

*  ing  their  Meetings,  and  for  keeping  the  Records,  Books, 
'  and  Papers,  of  the  said  Commission,  or  for  any  other 
'  Concern  relating  thereto ;  and  that  the  Powers  of  the  said 

*  Commissioners  should  be  enlarged.' 

May  it  therefore  please  Your  MAJESTY, 

Vb^tit  ma^fieiffnatteli;  ftnUr  fie  ft  9naml» 

by  the  KING'S    Most   Excellent  MAJESTY,  by  and 
with  the  Advice  and  Consent  of  the  Lords  Spiritual  and 
Temporal,  and  Commons,  in  this  present  Parliament  assem- 
bled, and  by  the  Authority  of  the  same.  That 
it  shall  be  lawful  for  the  Commissioners  of  Sew- 
ers for  the  Time  being  for  the  Limits  aforesaid, 
and  they,  or  any  Six  or  more  of  them,  are  hereby 
authorized  and  empowered,  to  sell  a  certain  Messuage  and 
Premises,  with  the  Appurtenances,  where  the  Business 
of  the  said  Commissioners  has  been  carried  on,  situate  in 
Carlisle-dreety  Soho-square^  in  the  Parish  of  Sctmt  jinny 
within  the  Liberty    of   Weaiminster^  in    the   County  of 
Middiesexy  for  all  such  Estate,  Term,  and  Interest,  therein, 
as  the  said  Commissioners  have,  and  the  Gk>ods,  Furni- 
ture, and  Fixtures,  therein,  belonging  to  the  said  Commis- 
sioners, and  to  apply  the  Produce  thereof  in  or  towards  the 
Payment  of  the  Purchase  Money  for  the  Premises  herein- 
after mentioned,  or  for  or  towards  any  of  the  Purposes 
authorized  to  be  done  and  executed  by  the  said  Commis- 


Commiu  ion- 
era  may  treat 
with  Owners 
for  purchase 
of  a  Mes- 
suage, &c. 
in  Greek- 
street,  Soho. 
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tioners  under  or  by  Virtue  of  the  said  Commissions ;  and 
also  to  treat  and  agree  with  all  and  every  the  Owner  or 
Owners,  Proprietor  or  Proprietors,  Trustee  or  Trustees,  or 
other  Person  or  Persons  whomsoever  interested  therein, 
for  the  Purchase  of  the  Fee  Simple  and  Inheritance  of  a 
certain  Messuage  or  Tenement,  situate  the  Comer  House 
on  the  South  Side  of  Soho-squarey  and  at  the  North  End 
on  the  East  Side  of  Oreei-street,  in  the  Parish  of  Samt 
Ann,  within  the  Liberty  of  Westminster^  in  the  said  County 
of  dSddlesex,  with  the  Coach-houses,  Stables,  Out-build- 
ings, and  Appurtenances,  thereto  belonging,  late  the 
property  of  Thomcts  Slack,  Esquire,  deceased,  and  now  in 
the  Occupation  of  the  said  Commissioners,  and  more  parti- 
cularly mentioned  in  the  Schedule  to  this  Act  annoxed, 
for  the  Purpose  of  holding  their  Meetings,  and  for  keep- 
ing the  Records,  Books,  Writings,  and  Papers,  of  the  said 
Commissions,  or  for  any  other  Concern  relating  thereto; 
and  it  shall  be  lawful  for  the  said  Commissioners  to  hold 
such  Messuage  and  Premises  so  to  be  purchased,  without 
incurring  or  being  subject  to  any  of  the  Penalties  or 
Forfeitures  of  the  Statutes  of  Mortmain,  or  of  any  other 
Law  or  Statute  whatsoever  to  the  contrary  thereof  in  any 
wise  notwithstanding ;  |Ptrol)fl)t1l  dltDHptf  ^  roriso. 
That  no  greater  or  larger  Sum  shall  be  given  for  the  Pur- 
chase of  the  said  Messuage  and  Premises,  than  the  Sum 
of  Five  Thousand  Pounds, 
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Power  to    1   n.  fitOi  t>t  it  furtfrer  ©imtteU.That  itshaii 

borrow 


I 

I  be 


Money  jbd  Uwiul  for  the  said  Commisstoners  from  Time 
to  Time  to  borrow  and  take  up  at  Interest  such  Sum  or 
Sums  of  Money,  not  exceeding  in  the  whole  the  Sum  of 
Five  Thousand  Five  Hundred  Pounds  on  the  Credit  of  the 
Rates^  Taxes,  Lots,  and  Wains,  to  be  made^  levied,  set, 
and  collected,  by  Virtue  of  the  said  recited  Acts,  or  some 
or  One  of  them  ;  and  by  Writing  under  their  Hands  and  . 
Seals,  or  of  any  Six  or  more  of  them,  to  assign  all  or  any 
Part  of  the  said  Rates,  Taxes,  Lots,  and  Wains,  to  such 
Person  or  Persons  as  shall  lend  or  advance  any  Money 
thereon,  or  to  his,  her,  or  their.  Trustee  or  Trustees,  as  a 
Security  for  the  Principal  Money  to  be  advanced,  with 
lawful  Interest  for  the  same;  and  the  Charges  and  Ex- 
penses of  such  Assignment  (to  be  made  as  hereinafter 
mentioned)  shall  be  from  Time  to  Time  defrayed  by  the 
said  Commissioners  out  of  the  Monev  so  to  be  borrowed; 
and  every  such  Assignment  shall  be  in  the  Words  or  to 
the  Effect  following  (that  is  to  say)  ; 

Form  of  Ai-|     "  CBU,  being  of 

J  *'  the  Commissioners  of  Sewers  for  the 

**  City  and  Liberty  of  Westminster^  and  Part  of  the 
**  County  of  Middlesex^  acting  in  pursuance  of  an 
"  Act  passed  in  the  Fifty-second  Year  of  the 
"  Reign  of  King  George  the  Third,  intituled  {here 
"  set  forth  the  Title  of  this  Act]  in  Consideration 
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'<  of  the  Sum  of  advaqced  and 

« lent  by  of 

w  in  the  County 

of  on  the  Credit 

'<  and   for  the  Purposes    of  the  said  Act,  DO 
^^  hereby  grant  and  assign  unto  the  said 
^*  [oTy  to  his  Trustee  or  Trustees,  as 

*^  the  case  may  be]  his  [or^  her]  Executors,  Admi- 
*'  nistrators,  and  Assigns,  such  Proportion  of  the 
^^  Rates,  Taxes,  Liots,  and  Wains,  to  be  raised, 
^'  levied,  set,  and  collected,  by  Virtue  of  the  said 
"  recited  Acts,  or  some  or  one  of  them,  as  the  said 
^  Sum  of  doth  or  shall 

"  bear  to  the  whole  Sum  which  may  at  any  Time 
*^  be  borrowed  or  become  due  and  owing,  or  be 
^'  charged  upon  the  Credit  of  the  said  Rates, 
<'  Taxes,  Lots,  and  Wains ;  to  be  had  and  holden 
"  from  this  Day  of 

*'  until  the  said  Sum  of 

"  with  Interest  after  the  Rate  of  per 

^'  Centum  per  Annum  for  the  same,  shall  be  fully 
"  paid  and  satisfied.  In  witness  whereof,  We  the 
**  said  Commissioners  have  hereunto  set  our  Hands 
*<  and  Seals,  the  Day  of 

"  in  the  Year  of  our  Lord 


And  every    such  Security  shall  be  good,  valid,  and 
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effectual,  in  the  Law,  and  shall  (entitle  the  Person  or 
Persons  to  whom  the  same  shall  be  made,  his,  her,  or  their, 
Executors,  Administrators,  and  Assigns,  to  the  Payment 
thereof,  according  to  the  true  Intent  and  Meanmg  of 
this  Act. 


CommuBion* 
ers   mfty 
rtite  Money 
by  AnnvC- 
Ums. 


III.  AnHrfie  It  furtfieriStiatttllftThat  incase 
»the  said  Commissioners  shall  think  it  advisable 
to  raise  all  or  any  part  of  the  Money  for  the 
Purposes  aforesaid,    by  granting  Annuities   for   Lives, 
instead  of  Assignments  as  aforesaid,  then  and  in  such 
Case  it  shall  be  lawful  for  the  said  Commissioners,  and 
they  are  hereby  authorized  and  empowered  so  to  do,  and 
by  Writing  under  their  Hands  and  Seals,  or  of  any  Six  or 
more  of  them,  to  grant  an  Annuity  or  Annuities  to  any 
Person  or  Persons  who  shall  contribute,  advance,  and  pay 
into  the  Hands  of  the  Treasurer  or  Treasurers  of  the  Baid 
Commissioners,  any  Sum  or  Sums  of  Money  for  the  abso- 
lute Purchase  of  any  Annuity  or  Annuities  to  be  paid  and 
payable  during  the  natural  Life  or  natural  Lives  of  sudi 
Contributor  or  Contributors,  and  the  Life  of  the  Survivor, 
or  the  natural  Life  of  such  Person,  or  the  natural  Lives  of 
such  Persons,  and  the  Life  of  the  Survivor,  as  shall  be 
nominated  by  or  on  the  Behalf  of  such  Contributor  at  the 
time  of  the  Payment  of  his  or  her  Contribution  or  Pur- 
chase*money;  so  as  that  no  such  Annuity  do  exceed  the 
Rate  of  Ten  Pounds  per  Centum  per  Annum  upon  a  single 
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Life,  or  the  Lives  of  such  Persons,  and  the  Life  of  the 
Survivor ;  and  the  Expense  of  every  such  Annuity  shall 
be  paid  by  the  said  Commissioners  out  of  the  Monies  so 
contributed ;  ftttH^  the  Grant  of  every  such  Annuity  shall 
be  in  the  Words  or  to  the  Effect  following : 

**  tSRt^  being  of  the  r  Form  of 

.  -{Grant  of 

"  Commissioners  of  Sewers  for  the  City  lAunuity. 
"  and  Liberty  of  Westminster,  and  Part  of  the 
^^  County  of  Middlesex,  acting  in  pursuance  of  an 
"  Act  passed  in  the  Fifty nsecond  Year  of  the 
"  Reign  of  King  Oeorge  the  Third,  intituled, 
«  [here  set  forth  the  Title  of  this  Ad]  in  consider- 
**  ation  of  the  Sum  paid  by 

"  to  the  Treasurer 

*^  to  the  said  Commissioners,  DO  hereby  grant  unto 
"  the  said  an  Annuity  or  yearly 

"  Sum  of  to  be  paid  out  of  the 

*^  Rates,  Taxes,  Lots,  and  Wains,  to  be  raised, 
*'^  levied,  set,  and  collected,  by  Virtue  of  the  said 
*^  recited  Acts,  or  some  or  one  of  them ;  which 
**  Annuity  or  yearly  Sum  of 
^^  shall^be  paid  to  the  said  or  his 

**  or  her  Assigns,  during  the  Term  of  his  or  her 
^^  natural][Life  [or,  as  the  Case  may  be]  to  the 
^^  said  his  or  her  Executors, 

^^  Administrators,'  or  Assigns,  during  the  natural 
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*^  Life  of  or  daring  the  natariJ 

"Lives  of  and 

"  and  the  Life  of  the  Survivor  of  them,  on  the 
"  Day  of  the 

"  Day  of  the  Day  of 

"  and  the  Day  of 

"  in  every  Year,  during  the  natural 

^^  Life  or  Lives  of  him,  her,  or  them,  the  said 
''  at  the  the  first 

"  Payment  thereof,  to  he  made  on 

« the  Day  of  next 

"  ensuing  the  Date  hereof.  In  Witness  whereof, 
"  We  the  said  Commissioners  have  hereunto  set 
"  our  Hands  and  Seals,  the  Day 

"  of  in  the  Year 


And  every  such  Qrant  shall  be  good,  valid,  and  effectual, 
in  the  lAvfj  without  any  Enrolment  or  B^stry  of  the 
Memorial  thereof  in  the  High  Court  of  Chancery,  or  else- 
where, except  as  hereinafter  mentioned,  any  Law  or 
Statute  to  the  contrary  thereof  in  anywise  notwithstand- 
ing: And  every  Annuity  so  to  be  granted  as  aforesaid, 
shall  be,  and  is  hereby,  charged  upon,  and  shall  be  payable 
and  paid  by  the  Treasurer  to  the  said  Commissioners,  out 
of  the  said  Rates,  Taxes,  Lots,  and  Wains,  respectively, 
according  to  the  Grant  of  such  Annuity ;  and  that  the  said 
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Conimissionera  shall  and  may,  if  they  think  it 

most  advisable,  by  and  out  of  any  Monies  in 

the  Hands  of  the  said  Commissioners,  or  their 

Treasurer,  pay  the  said  Purchase-money  of  Five*^ 

Thousand  Pounds,  and  the  Costs  and  Charges 

of  repairing  and  fitting  up  the  Premises,  as  well 

as  aU  other  usual  and  reasonable  Expenses  that 

may  be  incurred  by  the  Commissioners,  in  carrying  the 

said  Commissions  inio  Eflect. 


Purchase- 
money  may 
be  paid  out 
of  Monies  in 
Hand.   Also 
Expenses  of 
Repair  and 
Fitting8,!.and 
usual  Expen- 
ses for  carry- 
Commissions 
into  Effect. 


Power  of 
transferring 
Assignments 
and  Annu- 
ities. 


IV.   fini  fte  ct  tuxt^tt  ^Snuttttf,  That  it 

shall  be  lawful  for  the  Persons  entitled  to  any  of^ 
the  Securities  for  the  Money  to  be  borrowed  on 
legal  Interest  as  aforesaid,  or  to  be  raised,  by  granting 
of  Annuities  as  aforesaid,  and  their  respective  Executors, 
Administrators,  or  Assigns,  [as  the  Case  may  be]  at  any 
Time,  by  Writing  under  their  Hands  and  Seals,  to  trans- 
fer such  Securities  to  any  Person  or  Persons  whomsoever; 
and  every  such  Transfer  may  be  in  the  Words  or  to 
the  Effect  following: 


I,  A.  B,  being  entitled  to  the  sum  of 
^'  or  an  Annuity  of  secured  to 

^^  and  his  Assigns  \as  the  Case  may  be]  by  Virtue 
"  of  an  Assignment  [or,  Ghrant  of  an  Annuity] 
'^  bearing  date  the  day  of 

'^  under  the   Hands   and  Seals  of  th6  Commis- 
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"  sioDera  of  Sewers  for  the  City  and  Liberty  of 
^  fVesfynindery  and  Part  of  the  County  of  MSd- 
*'  dlesexy  acting  in  the  Execution  of  an  Act  passed 
**  in  the  Fifty-second  Year  of  the  Reign  of  King 
''  George  the  Third,  intituled,  [here  set  forth  the 
<<  TiOe  of  this  Act]  on  the  Credit  of  the  Rates, 
^'  Taxes,  Lots,  and  Wains,  charged  and  made 
'^  chargeable  by  the  said  Act;  DO  hereby  transfer 
*^  all  my  Right  and  Interest  in  and  to  the  same  Sum 
^^  [or  Annuity,  and  all  Interest  and  other  Money 
^^  now  due  and  arising  thereon]  unto 
^^  his  or  her  Executors,  Administrators, 

^^  and  Assigns.     Dated  the 
"  Day  of 


And  a  Copy  of  every  such  Security  or  Assignment,  and 
of  every  Ghrant  of  Annuity  which  shall  be  made  in  pursu- 
ance of  this  Act,  and  an  Extract  or  Memorial  of  every 
Transfer  thereof  respectively,  shall  be  entered  in  a  Book 
to  be  kept  for  that  Purpose  by  the  Clerk  to  the  said 
Commissioners;  which  Extract  or  Memorial  shall  specify 
and  contain  the  Date,  Names  of  the  Parties,  and  Sums  of 
Money  thereby  transferred;  to  which  Book  any  Person 
interested  shall  at  all  seasonable  Times  have  access,  and 
shall  have  free  Liberty  to  inspect  the.  same,  without  Fee 
or  Reward;  and  for  the  entering  of  every  such  Transfer, 
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die  Clerk  to  the  said  G>mmi8sioner8  shall  be  paid  by  the 
Person  to  whom  such  Transfer  shall  be  made,  the  Sum  of 
Two  Shillings  and  Sixpence  and  no  more;  and  every  such 
Transfer,  after  Entry  thereof  as  aforesaid,  shall  entitle  the 
Person  to  whom  the  Transfer  shall  be  made,  and  his  or  her 
Executors,  Administrators,  and  Assigns,  to  the  Benefit  of 
the  Security  thereby  transferred,  without  any  Registry  or 
Enrolment  thereof. 

V.    illt|]|,  in  order  that  no  Preference  may  be  rp,oFisioii  for 
given  to  any  of  the  Persons  who  shall  have-j  {JJSJSitow 
advanced  and  lent  Money  on  the  Credit  of  the  ^  ^      ^ 
said  Rates,  Taxes,  Lots,  or  Wains ;  f}t  ft  tUVt^tt  <Sn^ 
fttttllt  ^^^  ^be  said  Commissioners  (if  there  shall  be  more 
Creditors  than  one)  shall  cause  the  Number  or  Numbers 
of  all  Assignments   or  Securities  granted,  in  case  more 
than  the  Sum  of  One  Hundred  Pounds  shall  be  lent  and 
advanced  upon  any  such  Assignment  or  Security  as  afore- 
said, and  then  in  force  for  securing  the  Principal  Monies 
lent  and  advanced  on  the  Credit  of  the  said  Rates,  Taxes, 
Lots,  or  Wains,  of  which  Part  shaU  be  then  intended  to  be 
paid  off,  to  be  written  upon  distinct  Pieces  of  Paper  of  an 
equal  Size,  each   Piece  of  Paper  to  contain  only  One 
Number  in  respect  of  every  One  Hundred  Pounds  so 
borrowed  as  aforesaid,  and  all  such  Papers  shall  be  rolled 
up  in  the  same  Form,  as  near  as  may  be,  and  be  put  into 
a  Box  or  Wheel,  and  the  Number  or  Numbers  of  the  said 
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AfisigDmenU  or  SecuritieB  shall  be  drawn  separately  oat  of 
the  said  Box  or  Wheel,  by  the  Clerk  lo  the  said  Ckmimis- 
sioBers;  and  after  every  such  Ballot,  the  said  Commis- 
sioners shall  cause  Notice,  signed  by  their  Clerk,  to  be 
given  to  or  left  at  the  last  or  usual  Place  of  Abode  of  Ae 
Person  or  Persons  who  shall  be  entitled  to  the  Money  to  be 
paid  off,  either  in  full  or  part  Payment  of  their  respective 
Assignments  or  Securities  as  aforesaid,  pursuant  to  such 
Ballot;  and  where  there  is  only  one  Creditor,  to  give  Six 
Calendar  Months' Notice  to  such  Creditor,  of  the  Intention 
of  the  said  Commissioners  to  pay  him  or  her  as  aforesaid, 
and  every  such  Notice  shall  express  the  Sum  to  be  pud 
off,  together  with  the  Interest  due  thereon/and  that  the 
same  shall  be  paid  on  a  Day  and  at  a  Place  to  be  specified 
in  such   Notice,  such   Day  not  being  sooner   than  Six 
Calendar  Months  after  the  Day  of  giving  or  leaving  such 
Notices  as  aforesaid ;  and  the  Interest  of  the  Principal 
Money  to  be  so  paid  off,  shall,  from  and  after  the  Day  so 
specified,  cease  and  be  no  longer  paid  or  payable,  unless 
such  Money  shall  be  demanded  pursuant  to  such  Notice, 
and  not  paid ;  but  the  Principal  Money  in  respect  whereof 
such  Notice  shall  be  given,  and  also  the  Interest  thereof 
to  the  Day  so  specified,  shall  nevertheless  be  payable  on 
Demand;  but  nothing  herein  contained  shall  extend,  or 
be  construed  to  extend,  to  require  the  said  Commissioners 
to  pay  off  and  discharge  any  Monies  lent  on  the  Credit 
of  the  said  Rates,  Taxes,  Lots,  and  Wains,  by  Way  of 
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Annuity,  until  all  other  the  Creditors  on  the  said  Rates, 
Taxes,  Lots,  and  Wains,  shall  be  paid  off  and  dischai^ed, 
and  the  several  Parties  so  lending  Money  by  Way  of 
Annuity  shall  agree  to  accept  the  Sum  or  Sums  of  Money 
<^red  by  the  said  Commissioners,  for  the  Re-purchase  of 
such  his,  her,  or  their,  Annuity  or  Annuities. 


Power  to 
borrow  Mo-. 
ney  at  lower 
I).'tere«t,  to 
discbarge  ee- 
curities 
at    iigher 
Rate. 


IProbfiifelif  alfoass,  atOr  fie  it  furtfier 

<Snattt1lt  That  in  case  the  said  Commis- 
sioners can  at  any  time  borrow  or  take  up  any* 
Sum  or  Sums  of  Money  at  a  lower  Rate  of 
Interest  than  the  Assignments  or  Securities 
which  shall  be  then  in  fiurce  shall  bear,  it  shall  be  lawful 
for  the  said  Commissioners  from  Time  to  Time  to  charge 
the  said  Rates,  Taxes,  Lots,  and  Wains,  in  manner  afore- 
said, with  sudi  Sum  or  Sums  of  Money  as  they  shall 
think  proper,  and  the  Interest  thereof  at  such  low  Rate  as 
aforesaid :  and  to  pay  off  and  discharge  the  Assignments 
or  Securities  bearing  a  higher  Rate  of  Interest,  accoiding 
to  the  Directions  and  Regulations  therein  prescribed  tat 
paying  off  Assignments  or  Securities. 

9UUI  fttftreas  great  Difficulty  has  arisen  ^^.^^^  ^ 
to  the  Commissioners  of  Sewers  for  the  Limits]  P*?^^*'" 

I  m  laying  an 

aforesaid,  in  laying  an  equal  Rate  from  Time  L®^"'*  ^"**'- 
to  Time  upon  the  several  Inhabitants  within  the  Limits  of 
the  said   Commissions,    occasioned    by   their  not  being 
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authorised,  under  any  of  the  Statutes  now  i^  force  con- 
cerning Sewers^  to  call  for  and  inspect  the  Poor's  Rates 
of  the  several  Parishes  within  the  Limits  aforesaid;  f^ 

Commission-^  (t  ttftxttoxt  fitrtf^er  (SnacteUr^  That  it  shall 

ers  Eutho- 

be  lawful  for  the  said  Commissioners  of  Sewers 


risedbytheir 
Clerk  to  in- 
spect Books 
of  Rates  of 
all  Parishes 
within  their 
Limits. 


for  the  Limits  aforesaid,  from  Time  to  Time 
as  the  said  Commissioners  shall  see  Occasion, 
by  an  Order  in  Writing,  to  direct  the  Clerk 
for  the  Time  being  of  the  said  Commissioners,  or  any 
other  Person  on  their  Behalf,  to  inspect  and  take  a  Copy 
of  the  last  Rate  or  Assessment  for  the  Relief  of  the  Poor 
of  any  Parish  or  Parishes  within  the  Jurisdiction  of  the 
said  Commissioners  of  Sewers,  and  on  production  of  sudi 
Order  by  the  Clerk  of  the  said  Commissioners,  or  other 
Person  as  aforesaid,  to  the  Vestry  Clerk  or  other  Person 
entrusted  with  the  Custody  of  the  several  Rates  aforesaid, 
such  Vestry  Clerk,  or  other  Person  entrusted  with  the 
Custody  of  the  said  Rates  of  every  such  Parish,  shall 
produce  the  same  forthwith  to  the  said  Clerk  of  the  said 
Commissioners,  and  permit  him  to  inspect  and  take  a 
Copy  thereof  from  Time  to  Time;  or  otherwise  shall 
furnish,  with  all  convenient  speed,  to  the 
Clerk  of  the  said  Commissioners  for  the  Time 
being,  a  true  Copy  of  the  Book  of  Rates  of 
such  Parish  or  Parishes  as  aforesaid,  on  being 
paid  for  the  same  such  Fees  as  are  directed  by  an  Act 
of  the  Seventeenth  Year  of  King  Oeorge  the  Second, 


Vestry  Clerk" 
&c.  to  suffer 
Rate  Books 
to  be  inspect- 
ed and  copied 
or  to  furnish 
Copies. 
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intituled,  ^'  An  Act  to  oblige  Overseers  of  the  Poor  to 
give  public  Notice  of  Rates  made  for  the  Relief  of  the 
Poor,  and  to  produce  the  same,"  in  order  to  enable  the 
said  CommissToners  of  Sewers  to  lay  an  equal  Rate  or 
Assessment  on  the  several  Inhabitants  within  the  Limits 
of  the  said  Commissions,  or  any  Portion  thereof 

finr$  tt  ft  tnxtt^tX  iSnSitttT$,  That  whenrDigtreimtfc 

<  unlawful  for 

any  Distress  shall  be  made  for  any  Sum  of LwantofForm. 
Money  to  be  levied  by  Virtue  of  the  said  recited  Acts,  or 
this  Act,  or  any  of  them,  the  Distress  itself  shall  not  be 
deemed  unlawful,  nor  shall  the  Party  or  Parties  making  the 
same  be  considered  a  Trespasser  or  Trespassers  on  account 
of  any  Default  or  want  of  Form  in  the  Information, 
Summons,  Conviction,  Warrant  of  Distress,  or  in  any  other 
Proceeding  relating  thereto,  nor  shall  the  said  Party  or 
Parties  distraining,  be  considered  a  Trespasser  or  Tresr 
passers  a6  iniiio,  on  account  of  any  Irregularity  which 
shall  afterwards  happen  to  be  committed  by  the  Party  oi 
Parties  so  distraining ;  but  the  Person  or  Persons  aggrieved 
by  such  Irregularity  shall  and  may  recover  full  Satisfaction 
for  the  special  Damage  which  he,  she,  or  they,  shall  have 
sustained  thereby,  with  usual  Costs,  and  no  more,  in  an 
Action  of  Trespass,  or  on  the  Case. 


fLvSt  U  ft  ftirtj^tr  ©nacteUtTliat  no  Plain-  rfi*intiff  not 

to  recoTor 

tiff  or  Plaintiffs  shall  recover  in  any  Action  |  ^^^^^'^^  ^*^ 
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tice,  or  after  ^^  ^  Commenced  against  any  Person  for  anj 
Amendi  Thing  done  in  pursuance  of  the  said  recited 
Acts,  or  this  Act,  or  any  of  them,  unless  Notice  iu  Writing 
shall  haire  been  given  to  the  Defendant  or  Defendants, 
Twenty-eight  Days  before  such  Action  shall  be  com* 
menced,  of  such  intended  Action,  signed  by  the  Attorney 
for  the  Plaintiff  or  Plaintifis,  specifying  the  Cause  of  such 
Action;  nor  shall  the  Plaintiff  recover  in  any  such  Action, 
if  Tender  of  sufficient  Amends  shall  have  been  made  to 
him,  her,  or  them,  or  his,  her,  or  their,  Attorney,  by  or  on 
the  behalf  of  the  Defendant  or  Defendants,  before  such 
Action  brought ;  and  in  Case  no  such  Tender  shall  have 
been  made,  it  shall  be  lawful  for  the  Defendant  or  Defend- 
ants, in  any  such  Action,  by  Leave  of  the  Court,  after 
such  Action  shall  have  been  brought,  at  any  Time  before 
Issue  joined,  to  pay  into  Court  such  Sum  of  Money  as  he, 
she,  or  they,  shall  think  fit ;  whereupon  such  Proceedings, 
Order,  and  Judgment,  shall  be  made  and  given,  in  and  by 
such  Court,  as  in  other  Actions  where  the  Defendant  is 
allowed  to  pay  Money  into  Court. 

LimiutioB  I   ^ro^dftn  altoaffa,  aiU>  tt  ft  furttw 

of  Action!.  /(Jtiattelr,  That  no  Action  or  Suit  shall  be 
commenced  against  any  Person  or  Persons  for  any  Thin^ 
done  in  pursuance  of  the  said  recited  Acts,  or  this  Act,  or 
any  of  them,  after  the  Expiration  of  Six  Calendar  Months 
next  after  the  Fact  committed;  and  every  such  Action 
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riiall  be  brought  and  tried  in  the  CouBty  ot  ARdttieaeSj  and' 
not  elsewhere;  and  if  any  such  Action  or  Suit  shall  be 
brought  before  Twenty-eight  days'  Notice  shall  have  been 
given,  or  after  sufficient  satisfaction  made  or  tendered  as 
aforesaid,  or  after  the  time  limited  for  bringing  the  same  as 
aforesaid,  then,  and  in  every  such  Case,  the  Jury  shall  find 
a  Verdict  for  the  Defendant  or  Defendants ;  and  if,  upon 
sueh  Yeidiel,  the  Plaintiff  or  Plaintifflb  shall  be  non-suited 
or  diseontinue  his,  her,  or  their.  Action  or  Suit  after  the 
DefendaBt  or  l)efiMi4ftn^  shall  have  appeared,  or  if  upon 
Demurrer,  Judgment  shall  be  given  against  the  Plaintiff 
or  Plaintiffi,  then,  and  in  every  such  Case,  the  Defendant 
or  Defendants  shall  recover  double  Costs,  and  shall  have 
such  Remedy  for  Recovery  of  the  same,  as  any  Defendant 
hath  for  Costs  of  Suit  in  other  Cases  by  Law. 

fttOf  U  ft  furtl^er  (Sntitttr$,  That  the 

said  recited  Acts,  and  all  the  Powers,  Authori-/to  remain  in 
ties.  Provisions,  Clauses,  Matters,  and  Things,  ^ 
therein  contained,  shall  remain  and  be  in  force  as  fully 
and  efiectuaUy,  in  all  Respects,  and  to  all  Intents  and 
Purposes,  as  if  the  same  were  repeated  and  re-enacted  in 
this  present  Act,  except  only  as  the  same  are  hereby 
varied  or  altered. 

HlOr   tt  it   tUVt^tt   emttttt.  That  allrcoguand 
Costo,  Charges,  and  Expenses,  of  obtaining  and\S^;«*'  **^ 
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passiDg  this  Act,  and  of  carrying  the  same  into  execution 
(except  as  herein  otherwise  provided  for)  shall  be  paid  out 
of  the  Rates,  Taxes,  Lots,  and  Wains,  to  be  levied,  col- 
lected, or  set,  by  Virtue  of  the  said  recited  Acts,  or  some 
or  one  of  them. 

Public  Act.  }  fllttl>  6e  Ct  tUtt^tX  fSnattt1$,  That  this 
Act  shall  be  deemed  and  taken  to  be  a  Public  Act,  and 
shall  be  judicially  taken  Notice  of  as  such  by  all  Judges, 
Justices,  and  Others,  without  being  specially  pleaded. 
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THE    SCHEDULES 

TO    WHICH 

so   FAR  AS  RELATES  TO  THE  PREMISES 

IN 

GREEK    STREET,    SOHO. 


A  CAPITAL  MESSUAGE  or  TENEMENT,  with 
the  Stables,  Coach-houses,  Out-buildings,  and  Appurte- 
nances, situate  on  the  South  Side  of  SoAo-square^  and  at 
the  North  End,  and  on  the  East  Side  of  Qreek-streety  in 
the  Parish  of  Saint  Atm^  in  the  Liberty  of  Wedmmater^ 
and  County  of  Middlesex. 


SO  PAR  AS  RELATES  TO  THE  PREMISES 

IN 

CARLISLE  STREET,  SOHO. 


A  MESSUAGE  or  TENEMENT,  with  the  Appur- 
tenances,  situate  on  the  North  Side  of  Carlisle^sireet^ 
m  the  Parish  of  Saint  Ann^  Westminsier^  aforesaid,  lately 
in  the  Occupation  of  the  said  Commissioners  of  Sewers. 
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EXTRACT   OF 


S^tntfxtti  matie  at  WUitrnMUt, 


ANNO  4  A  5  WILLIAM  lY.  A.  D.  1834. 


CAP.  XCVI. 


jIn  Act  to  enable  the  Commissioners  of  Sewers  for 
the  City  and  Liberty  of  Westminster,  and  Part 
of  the  County  of  Middlesex,  to  make  a  new 
Server  at  Bays  water,  in  the  County  q/"  Middlesex. 


Letters  Pt^ 
tentf  dated 
27tb  August 
1  W.  4.  EDd 
and  18th 
Sept.  1 W.  4. 


P,     by      His    Majesty's 

*  Letters  Patent,  one  under  the  Great  Seal  of 
'  the  United  Kingdom   of  Oreai  Britain  and 

*  Irelandj  bearing  Date  the   Twenty-Seventh  ^ 
'  Day  of  Augusty  in  the  First  Year  of  His  Majesty,  King 

*  WiUiam  the  Fourth,  and  the  other  under  the  Seal  of  the 

*  Duchy  of  Lancaster y  bearing  Date  the  Eighteenth  Day  of 

*  September  in  the  said  First  Year  of  the  Reign  of  His  said 

*  Majesty  King  William  the  Fourth,  the  Most  Reverend 

*  Father  in  God,  WiUiam  Archbishop  of  Canterbury^  John 
^  Singleton  Lord  Lyndhurst^  then  Lord  High  Chancellor  of 

*  Great  Britain^  Henry  Charles  Duke  of  Beaufort^  and 

*  others  therein  named,  have  been  appointed  Commissioners 

*  of  Sewers  for  the  City  and  Liberty  of  Westminster  and  Part 
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*  of  the  County  of  Middlesex;  And  whereas  by  virtue  of  mi 

*  Act  made  and  passed  in  the  Forty-seventh  Year  of  the 

*  reign  of  King  George  the  Third,  intituled  An  Ad  to 

*  erdarse  the  Powers  and  extend  the  JurUcRcSon 
47Geo.3.c.7.}    ^ 

^of  the  Commimonera  of  Sewers  for  the  dty 

*  and  Liberty  of  Westminster  and  Part  of  the  CotoUy  of 
'  Middlesex,  the  Jurisdiction  of  ilie  said  Conunissioners 
'  was  extended  to  and   over  the  Walls,  Ditches,  Banks, 

*  Gutters,  Sewers,  Gotes,  Causeys,  Bridges,  Streams,  and 
'  Watercourses,  of  the  City  of  ZoncKon  as  therein  mentioned,' 
^  extending  to  and  induding  amongst  others  the  Parishes 
'  of  Saint  John  Hampstead^  Paddmgton,  and  such  Part  of 

*  the  Parish  of  WUlesden  as  is  drained  by  the  Watercourses 
'  therein  mentioned:  And  whereas  by  reason  of  the  Increase 
'  of  Buildings,  and  various  Improvements  made  and  intended 
'  to  be  made  in  the  Parts  of  the  Parishes  of  Sakd  Mary 

*  PaddingtoH,  Saitd  Mary-le-bone^  Saint  John  Hampstead^ 
*and  Willesdeny  lying  on  the  North  Side  of  the  Road 
^  leading  from  Oxford-street  to  Uxbridge^  called  the 
<  Uxbridge  Road^  it  is  expedient  that  the  Drainage  thereof 
^  should  be  altered,  enlarged,  and  improved,  and  that  die 

*  Soil  Drainage  of  the  JSayswater  or  Wes&oum  Brook 

*  should  be  diverted  from  the  Serpentine  River,  and  that  for 
'  such  purposes  the  aforesaid  Commissioners  of  Sewers 
^  should  be  authorized  to  make  such  Wear  or  Tumbling 
^  Bay  and  a  Tunnel  Sewer  as  is  heiein-after  mentioned,  and 

*  should  have  such  Powers  as  are  hereinafter  contained  for 
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*  ndsing  one  Moiety  of  tlie  Monies  necessary  to  defray 

*  the  expenses  of  constructing  the  same ;  and  it  is  reason- 
^  able  that  the  other  Moiety  thereof  should  be  defrayed  out 

*  of  the  Land  Revenues  of  the  Crown,  in  consideration  of 

*  the  Advantages  which  the  Property  of  the  Crown,  will 
^  derive  by  the  Diversion  of  the  Soil  Drainage  from 

*  the  Serpentine  River:'  |$e  ft  t^tXttOVt  9Mitttt$  by 
the  King's  most  Excellent  Majesty,  by  and  with  the  Advice 
and  Consent  of  the  Lords  Spiritual  and  Temporal,  and 
Commons,  in  this  present  Parliament  assembled,  and  by 
the  Authority  of  the  same.  That  the  said  Com-  . 

J  UOIDllllBtlOII- 

missioners  of  Sewers  for  the  Time  being,  or 
such  Number  of  them  as  are  authorized  to  act 
by  virtue  of  the  said  Commission  of  Sewers, 
shall,  within  Nine  Calendar  Months  from  the  passing  of 
this  Act,  cause  to  be  constructed  a  Wear  or  Tumbling 
Bay  of  the  Height  of  Two  Feet  across  the  said  Brook 
called  the  Bcufnoater  or  fFes&aum  Brook,  at  or  near  the 
Spot  where  the  said  Brook  crosses  the  Road  at  BayswcUery 
and  shall  also  cause  to  be  constructed  a  Tunnel  Drain  or 
Sewer  from  such  Tumbling  Bay  along  the  Uxbridge  Road 
aforesaid  to  the  Tunnel  Sewer  nearly  opposite  the  End 
of  AlbUm-streetj  Uxbridge  Road,  which  passes  through 
Hyde  Park  aforesaid,  and  communicates  with  the  open 
Watercourse  or  Sewer  called  Ranelagh  Sewer ,  so  that  all 
the  Water  Drainage  and  Soil  passing  down  the  said 
Brook  (and  not  passing  over  such  Wear)  may  pass  along 


en  of  Sewers 
empowered 
to  make  a 
Wear  and 
^Sewer. 
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mich  Tunnei  Sewer  so  to  be  made  as  aforesaid,  such 
TuDml  Sewer  to  be  Six  Feet  high  and  Four  Feet  Six 
Inchei  wide  at  Ibe  least,  atid  to  be  constructed  in  ail 
other  raspects  as  the  said  Commissioners  shall  think  fit; 
a»d  the  same  and  the  Tambling  Bay,  when  finidied,  aliall 
become  Part  of  the  Poblic  Sewers  under  the  Jurisdiction 
of  the  said  Gommiasioners. 


Commitsion-^ 
en  empower- 
ed to  enter 
upon  Pre- 
mises for  tbe 
Purposes  of 
the  Act. 


n.   Atar  tt  Ct  tuvtbtt  tfnacteiy.  That, 

for  the  Purpose  of  carrying  this  Act  into  effect, 
die  said  Commissioners  of  Sewers  shall  have 
fall  Power  and  Authority  by  virtue  of  this  Act 
to  enter  upon  any  Part  of  the  said  Road,  and  to  cause  to 
be  constructed  in  any  Part  thereof  all  such  Works  as  the 
said  Commissioners  shall  deem  necessary  for  effecting  the 
Purposes  of  this  Act. 

€om«Hrt6n.l     HI    4||A  iK  ft  tWttlftV  IStMitttltl,  Hat, 

ers  of  Sewers  J 

cdhwftthe  Ifot  the  pnrpose    of  carrying  into  eifect  Ae 

eeoie  Powers  y 

M  before  the  Powers  and  Directions  in  this  Act  contained, 

pMshagofthe 

•A^  J  the  said  Commissioners  of  Sewers  shall  have 

all  and  CAery  the  Powers  which  they  possessed  before  the 
passing  of  this  Acft,  eKher  by  virtue  of  the  aforesaid 
Commission,  or  of  any  Law,  Statute,  or  Usage,  now  in 
force,  and  such  Powers  shall  be  applicable  to  this  Act 

IV.     Anir  tt  It  tnrt^tt  BmtttfO,  That  for  defraying 
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X^onmiitloB* 


en  empower- 
M  to  borrow 
Monoy  from 
Exdheqfaor 
Loan  Com- 
fiiiMioiMrt« 


Oiie  Moi«ty  of  th«  Ibrpmues  of  the  Works 
herdby  directed  to  be  done,  die  said  Commis- 
siovers  (rf*  Seirets  may  from  Time  to  Time 
hatfon  and  take  up  at  Interest,  on  the  Credit 
of  tiie  Rates  to  Ive  made  and  levied  by  virtae  of  this  Act 
or  of  any  other  Act  now  in  force,  any  Sum  or  Sums,  not 
exceeding  in  the  whole  the  Sum  of  Three  thousand  five 
hundred  Pounds,  from  the  Commissioners  for  carrying 
into  execation  an  Adt  passed  in  the  Ft fty^-seventh  Year  of 
the  Reign  of  King  Oeorge  the  Third,  intituled,  ^^  q^  3 
''  Jn  Ad  to  atahotize  ike  bme  of  Exchequer  ""'  ^ 
BlUi  and  ifiW  Advance  cf  Money  out  of  the  Consolidated 
fknd^  to  a  Umited  Amoufd^for  the  carrying  on  of  PubHc 
Works  and  Fisheries  hi  the  United  Kingdom,  and  Em- 
pkf^ment  of  the  Poor  in  Great  Britain,^  and  several 
stjhe^tient  Adfa  for  eictending  and  a'mMding  the  Powers 
far  the  issuing  of  Exchequer  Bills  for  Public  Works; 
and  (he  said  hsl-ttientioned  Commissioners  are  hereby 
airihorized  and  t^qtiired  to  advance  and  lend  the  sam^ 
accordingly. 

V.     fllttt  fit    It    tUXt^tt    enattOt,    That  f  Rate  of  lo. 
T  •.««.«««  S  terest  to  be 

Interesrt  crhall  be  piaid  on  the  Amotnrt  of  the\psid. 
Mon^  80  to  be  advanced  by  the  said  Commissioners  for 
issuing  Exchequer    Bills    to  the  Commissioners  acting 
under  this  Act,  or  on  so  mtich  thereof  as  shall  for  the 
Time  being  remain  due  and  unpaid,  after  the  Rate  of 
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Four  Pounds  per  Centum  per  Anmun^  any  tbing  in  tke 
said  Acts  for  the  issuing  of  Exchequer  BiUs,  or  any  of 
them,  to  the  contrary  notwithstanding ;  and  that  the  priD- 
cipal  Money  so  advanced  shall  be  repaid  by  Twenty 
eqaal  yearly  Instalments,  the  first  of  such  Instalments  to 
be  psdd  at  the  Expiration  of  Twelve  Calendar  Months 
from  the  time  of  advancing  the  said  Money. 


CommisstoD-'' 
•rs  of  Sewers 
empowered 
to  Ibyj  Rates,  j 


VI.   fitOr  U  it  tuxt^tt  tfnactflr,  Hiat 

it  shall  and  may  be  lawful  for  the  said  Commis- 
sioners of  Sewers  acting  under  this  Act,  and 
they  are  hereby  authorized  and  required,  to  make,  impose^ 
and  levy,  on  all  Lands,  Houses,  Shops,  Warehouses, 
Coach-houses,  Stables,  or  other  Buildings,  Yards,  and 
Grardens,  within  the  said  Parishes  oiSaini  Mary  Paddb^- 
ton  and  Saint  Mary-le-bone^  and  the  Parishes  of  Siwd 
John  Sampstead  and  WUlesden^  in  the  said  County  of 
JUiddleseXf  draining  into  or  using  or  in  any  way  benefited 
by  the  said  Bayswater  or  Wes&oum  Brook^  or  whidi 
Lands,  Houses,  Shops,  Warehouses,  Coach-houses,  Stables, 
or  other  Buildings,  shall  or  may  drain  into,  use,  or  in  any 
way  be  benefited  by  the  same,  or  drain  into  or  use  or  in 
any  way  be  benefited  by  the  Tunnel  Sewer  hereby 
directed  to  be  made,  in  the  Opinion  of  the  said  Commis- 
sioners of  Sewers,  all  such  Rates,  Taxes,  or  Assessments, 
as  shall  be  necessary  for  the  Re-payment  of  the  said 
Principal  Sum  or  Sums  of  Money  so  to  be  borrowed  as 
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albresaid,  and  the  Interest  thereon,  and  after  such  Rate, 
and  in  such  Proportions,  and  in  such  Manner,  as  they 
shall  think  fit. 

VII.  Ani}fie  (t  funj^er  (Snatttti,  ThatrcommiMum. 

I  en  of  Sewers 

it  shall  and  may  be  lawful  for  the  said  Com-<  •mpowered 

I  to  assign 

missioners  of  Sewers  from  Time  to  Time,  by  [R»tes. 
Writing  under  their  Hands  and  Seals,  or  of  any  Six  or 
more  of  them,  to  assign  all  or  any  Part  of  the  said  Rates, 
Taxes,  or  Assessments,  to  the  said  Commissioners  for 
issuing  Exchequer  Bills,  on  their  advancing  any  such 
Sum  or  Sums  as  aforesaid,  as  a  Security  for  the  Principal 
Money  so  to  be  advanced,  and  the  Interest  for  the  same. 


vm.   flin»  6t  It  fttrtfjet  enacteD,  That 

for  defraying  the  remaining  Moiety  of  the 
Expenses  of  the  Works  hereby  directed  to  be 
done,  it  shall  be  lawful  for  the  Commissioners, 
for  the  Time  being  of  His  Majesty's  Woods, 
Forests,  Land  Revenues,  Works,  and  Build- 
ings, on  behalf  of  His  Majesty,  and  they  are 
hereby  authorised  and  directed,  to  advance  and  pay  to  the 
said  Commissioners  of  Sewers,  out  of  the  Funds  of  the 
Crown  under  their  Control  and  Management,  any  Sum 
or  Sums  necessary  for  defraying  One  Moiety  of  the  Ex- 
penses of  the  aforesaid  Works,  not  exceeding  in  the  whole 
the  Sum  of  Three  thousand  Five  hundred  Pounds. 


^Commiision- 
ers  of  Woods 
and  Forests 
may  advance 
any  Sum  not 
exceeding 
£3500.for 
defraying  a 
Moiety  of  the 
Expenses  in- 
curred under 
Ithis  Act. 
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A  dbtinet 
Account  to  be 
kept  of  the 
Monioi  ex- 
pended under 
this  Act. 


IX.    UrofiOi^   alfnasft,   mdf   tit    ft 

fUrtj^er  <StUltttir*  That  the  laid  Commis- 
sioners of  Sewers  shall  and  tbej  are  hereby 
required  to  keep  a  separate  and  distinct  Ac- 
count of  all  Monies  expanded  by  them  in  making  and 
completing  the  said  Sew^r  and  Ptb«r  Works  by  thift  Aot 
anthoriied  to  be  made. 
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ADDRESS  OF  SIR  JOHN  RENNIE, 
PRESIDENT. 

TO  THB 

ANNUAL  GENERAL  MEETING, 
Janvabt  20,  1846. 


Since  1  last  had  the  honour  of  addressing  you  from  this  Chair, 
another  year  has  elapsed.  The  Institution  has  continued  to  prosper, 
and  our  profession,  from  which  it  emanated,  and  by  which  it  is 
supported,  continues  to  extend  its  sphere  of  usefulness;  and  its 
importance,  which  becomes  daily  more  and  more  acknowledged, 
renders  our  future  prospects  equally  cheering.  Before  I  attempt  to 
point  out  the  course  which  it  behoves  us  to  pursue  as  regards  ulterior 
proceedings,  let  us  pause  and  take  a  retrospective  glance  at  the 
changes  which  have  been  effected  in  Great  Britain  since  the  days 
of  that  great  man  Smeaton,  to  whose  genius  and  exertions  Civil 
Engineering  may  be  said  to  owe  its  establishment  as  a  profession  in 
this  country.  Previous  to  that  period  (17 24),  Great  Britain  may  be 
said,  comparatively  speaking,  to  have  been  lamentably  deficient  in 
public  works.  There  were  no  canals,  railways,  nor  artificial  harbours, 
or  machinery,  which  at  the  present  day  would  be  thought  worthy 
of  the  name ;  and  the  public  roads  were  little  better  than  mere 
tracks  across  the  country.  Communication  .bet  ween  towns  was  diffi- 
cult; and  the  few  wheeled  carriages  in  use  were  of  a  rude  and 
inefficient  description.  The  inland  commerce  of  the  country  was 
chiefly  carried  on  by  transport  on  the  backs  of^'pack  horses;'*  and 
the  old-fashioned  term  loady  so  commonly  in  use  as  a  measure  or 
weight,  is  a  remnant  of  that  custom — meaning  a  horse  load.  The 
luxuries,  and  even  necessaries  of  life,  were,  consequently,  extremely 
dear  and  difficult  of  attainment.  Inland  navigation,  which  was 
carried  on  in  the  rivers  as  nature  had  left  them,  was  both  tedious  and 
uncertain;  and  this  navigation,  imperfect  as  it  was,  could  only  be 
adopted  at  tiroes  when  there  was  sufficient  water,  arising  from  floods. 
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or  Other  causes;  occasionally  (but  of  this  the  instances  were  very  rare) 
rude  temporary  stanches,  or  flash- weirs,  were  used  to  pen  up  the  run- 
ning water  in  shallow  places ;  these  weirs,  or  stanches,  were  then 
suddenly  withdrawn,  and  thus  the  increased  depth  of  water  and  the 
current  enabled  the  boats  to  float  over  them ;  these  were  followed  by 
rough  unwalled  locks ;  then  by  short  side-cuts  to  avoid  the  difficult 
places  of  the  rivers;  in  these  side-cuts  the  pound-lock  was  intro- 
duced, with  side-weirs  to  enable  the  floods  to  escape,  and  to  supply 
mills  with  water,  thus  answering  the  double  purposes  of  navigation 
and  supplying  power  for  machinery. 

The  above  may  be  taken  as  the  extent  of  improvement  to  which 
inland  navigation  had  arrived  in  Great  Britain  up  to  the  middle  of  the 
last  century.  The  navigation  of  the  ocean,  depending  upon  the  incon- 
stant agency  of  the  winds  and  tides,  required  months,  nay,  years,  for 
communicating  between  distant  quarters  of  the  globe.  The  reckon- 
ing of  a  ship's  course,  during  a  long  voyage,  was  most  uncertain ; 
neither  chronometers,  nor  lunar  observations,  nor  accurate  instru- 
ments for  making  such  observations,  were  known. 

The  Steam  Engine  (to  the  honour  of  inventing  which  so  many  in- 
dividuafs  lay  claim)  had,  in  1698,  been  so  far  improved,  and  was,  for  the 
first  time,  constructed  by  Savery  so  as  to  be  employed  as  an  efficient 
agent  for  raising  water,  was  brought  into  active  operation,  in  1712, 
by  means  of  a  steam  cylinder,  into  which  cold  water  was  injected  for 
causing  a  vacuum,  so  as  to  enable  a  moveable  piston  to  be  impelled 
by  the  pressure  of  the  atmosphere,  and  thus,  by  the  intervention  of  a 
lever,  to  work  pumps  for  raising  water ;  this  was  further  improved  by 
Potter  and  Beighton  (1713-18),  so  as  to  become  self-acting;  and 
thus  Newcomen's  engine,  by  degrees,  became  generally  adopted  for 
pumping  water  from  collieries,  and  from  a  few  rich  mines,  and  for 
supplying  the  metropolis  with  water;  but  the  consumption  and 
expense  of  fuel  was  so  considerable  that,  even  great  as  were  the 
advantages  derived  from  its  employment,  still  its  application  wu 
very  limited.  After  Beighton,  followed  Leupold,  Hulls,  Belidor, 
Payne,  Blake,  Fitzgerald,  Emerson,  and  others,  who  made  various 
suggestions,  without,  however,  adding  anything  material  to  the  engine 
as  improved  by  Newcomen,  Potter,  and  Beighton.  The  relation 
between  the  quantity  of  fuel  consumed  and  the  effect  produced  by 
an  engine,  had  never  been  determined ;  and  knowledge  was  wanting 
for  the  investigation  of  the  important  subject,  until  Black  and 
Cavendish,  in  I760>62,  had  made  their  experiments  and  disco- 
veries on  the  combination  of  heat  with  bodies  in  their  solid,  liquid, 
and  gaseous  states.  Notwithstanding  the  great  advantages  result- 
ing from   thp   employment  of  Newcomen's  engine,  still,  for  the 
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reasons  above  mentioned,  its  application  was  very  limited;  wind 
and  water  were  alone  used  as  powers  for  driving  machinery  and  work- 
ing mills,  which  were  rare,  and  only  adapted  for  performing  rude 
mechanical  operations,  such  as  grinding  com,  fulling  cloth,  pumping 
water,  blowing  furnaces,  hammering  and  rolling  iron,  and  such  other 
purposes  as  the  feeble  powers  of  human  labour  were  unable  to  accom- 
plish; and  with  the  exception  of  the  silk  mills  introduced  from 
Italy  by  Sir  Thomas  Lombe  at  Derby  in  1120,  and  which  were 
worked  by  water,  there  was  nothing  in  the  nature  of  manufacturing 
machinery. 

Smeaton,  bom  in  1724,  at  an  early  age  applied  his  ingenious  and 
rigorous  mind  to  the  cultivation  of  philosophical  knowledge,  and 
thought  for  the  benefit  of  mankind.  He  commenced  his  career  as  a 
mathematical-instnmient  maker  in  1*750;  after  obtaining  some  celebrity 
in  the  scientific  world  by  his  air-pump  in  1152,  he  took  up  the  sub- 
ject of  wind  aiid  water-mills,  which  had,  up  to  that  period,  been  much 
neglected,  and  soon  made  such  improvements  in  them  as  greatly  in- 
creased their  powers  and  efficiency ;  he  constructed  several  of  both 
kinds  according  to  his  improved  principles  with  great  success,  which 
were  considered  as  models,  and  soon  afterwards  universally  followed. 
In  1753  he  was  elected  Fellow  of  the  Royal  Society ;  in  1759  he  com- 
municated his  celebrated  paper  (being  the  results  of  liis  experiments 
in  1752  and  175S)  on  the  natural  powers  of  wind  and  water  to  turn 
mills  and  other  machinery  depending  on  circular  motion,  for  which 
he  obtained  their  gold  medal*  These  improvements  of  Smeaton 
were  of  manifold  importance,  and  produced,  directly  and  indirectly, 
the  most  beneficial  results,  as  they  enabled  a  greater  quantity  of  work 
to  be  performed  both  by  wind  and  water,  particularly  during  tem- 
perate and  dry  seasons;  hence,  better  roads  became  necessary  to 
carry  away  the  increased  produce  of  the  mills ;  and  when  they  were 
worked  by  water  on  rivers,  the  mill-owner  became  interested  in  the 
improvement  of  the  navigation,  and,  by  economising  the  water  on 
Smeaton's  plan,  obtained  one-third  greater  result  with  the  same 
quantity,  thus  benefiting  himself  as  well  as  the  navigation.  Wind- 
mills have  been  rendered  still  more  perfect  than  Smeaton  left  them, 
by  making  them  self-regulating  as  to  the  extent  of  the  surface  of 
their  sails  presented  to  the  action  of  the  wind,  according  to  the  form 
and  mode  invented  by  Meikle  in  1772  ;  by  By  water  in  1804,  with 
an  improved  mode  of  clothing  the  sails;  and  still  further  by  our 
valuable  member,  Cubitt,  in  1807)  who  brought  the  system  to  per- 
fection. Smeaton  was  amongst  the  first  to  point  out  the  laws  which 
govern  the  formation  and  maintenance  of  harbours ;  and,  afler  uinler- 
taking  a  voyage  of  observation  through  Holland,  he  introduced  great 
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improvements  in  the  draining  of  marsh  lands  (as  at  Holdemess  and 
the  North  Level),  a  suhject  which  had  up  to  that  period  been  very 
imperfectly  understood ;  and,  by  the  design  and  construction  of  the 
celebrated  Edystone  lighthouse  in  1155-59,  Smeaton  introduced  a 
new  era  in  masonry,  which  forms  a  brilliant  epoch  in  his  valuable 
life,  spent  in  the  service  of  mankind,  but  more  particularly  for  the 
benefit  of  his  country. 

In  1765  Smeaton  directed  his  attention  to  Newcomen*8  engine,  and 
constructed  a  small  engine,  at  his  own  house  at  Austhorpe,  in  order 
to  conduct  his  experiments  and  obtain  more  accurate  results  in 
practice.  By  the  judicious  improvements  which  he  introduced  in 
the  proportions  and  structure,  he  diminished  materially  the  consump- 
tion of  fuel,  then  an  object  of  paramount  importance,  and  soon  after 
constructed  engines  on  Newcomen*s  principle,  which  far  exceeded 
anything  of  the  kind  hitherto  produced:  amongst  these  may  be 
mentioned  the  engines  at  Long  Benton,  nearNewcastle^  and  at  Chase- 
water,  in  Cornwall ;  he  thus  rendered  the  system  of  Newcomen  as 
perfect  as  it  could  be  made.  From  the  improvements  of  Smeaton 
on  wind  and  water  mills,  we  may  date  the  foundation  of  the  modern 
system  of  manufacturing,  and  from  those  in  Newcomen's  engine  the 
modem  system  of  mining. 

In  1136  Watt  was  bom,  and  from  his  early  years  manifested 
symptoms  of  that  genius  and  sagacity  which,  at  a  later  period, 
enabled  him  to  work  out,  with  wonderful  success,  those  grand  disco- 
veries which  have  immortalized  his  name.  He  began  his  career  as  a 
mathematical  instmment  maker,  and  subsequently  became  an  Engi- 
neer. He  proposed  a  plan  for  improving  the  river  Clyde,  and  suggested 
the  idea  of  the  Caledonian  Canal,  but  afterwards  devoted  himself  almost 
exclusively  to  the  improvement  of  the  steam-engine.  His  improve- 
ments, or  rather  inventions,  may  be  stated,  generally,  as  follows : — ^the 
separate  condensing  vessel,  with  an  air-pump  for  exhausting  the 
steam  cylinder,  instead  of  injecting  cold  water  into  it  for  impelling 
the  piston  on  Newcomen's  plan,  by  atmospheric  pressure;  in  con- 
junction with  Boulton,  he  brought  these  improvements  into  operation 
about  the  year  1773,  and  produced  a  still  greater  diminution  in  the 
consumption  of  fuel  than  Smeaton  had  done,  thus  rendering  the  appli- 
cation of  the  steam-engine  for  pumping  water  much  more  general. 
In  1781  he  invented  the  means  of  producing  rotatory  motion  by  the 
steam-engine,  first  by  the  crank,  and  afterwards  by  the  sun  and 
planet  wheel,  thus  rendering  it  applicable  for  the  purpose  of  driving  all 
kinds  of  machinery,  which  was  a  grand  step  towards  the  improvement 
of  manufactures.  In  1777-82  he  invented  the  application  of  steam, 
with  expansive  action  and  with  double  action,  alternately  above  and 
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below  the  piston.  In  1784  he  invented  the  parallel  motion,  or  working 
gear  and  valveB,  the  goyernor,  and  other  important  details.  All  these 
improvements  or  inventions  were  carried  into  effect  in  an  engine 
made  by  Boulton  and  Watt,  in  1784,  for  one  of  the  London  brew- 
eries, and  in  1785  in  others  for  the  Albion  mills,  which  were  the  first 
steam-mills,  now  become  so  general;*  thus  steam  power  was  rendered 
available  for  working  machinery  of  every  kind,  by  following  the  best 
examples  of  this  most  wonderful  and  useful  of  all  machines,  which 
has  so  deservedly  immortalized  the  name  of  Watt.  The  account  of 
the  extraordinary  labours  and  inventions  of  Watt  and  his  successors 
is  well  given  by  our  valuable  member,  Farey,  in  his  excellent  work  on 
the  steam-engine,  to  which  I  would  refer  you,  and  also  to  the  treaties 
by  Tredgold,  Arago,  Scott  Russell,  and  others. 

About  this  period  (1716),  Brindley,  who  may  be  justly  called  the 
father  of  inland  canal  navigation  in  England,  was  born.  He  com- 
menced his  career  as  a  millwright,,  and  was  withdrawn  from  that 
occupation  by  the  Duke  of  Bridgewater  in  1758,  for  the  purpose  of 
executiiig  his  great  canal.  Pound  locks  had  been  introduced  long 
before  on  river  navigations,  and  on  the  Exeter  and  Topsham 
Canal,  which  was  commenced  in  1581,  and  terminated  about  1695  ; 
they  were  also  used  on  the  Sankey  Canal  in  1755,  for  the  purpose 
of  rendering  Sankey  Brook  navigable ;  which  was  effected  by  making 
an  almost  entirely  new  channel.  Brindley  subsequently  executed, 
with  great  t^uccess,  the  Trent  and  Mersey,  or  Grand  Trunk,  the 
Leeds  and  Liverpool,  the  Birmingham,  the  Forth  and  Clyde  canals, 
in  conjunction  with  Smeaton  and  several  others,  with  all  the  neces- 
sary works  belonging  to  them,  which  will  ever  remain  as  lasting 
monuments  of  his  skill  and  genius  in  this  valuable  department  of 
Civil  Engineering.  At  an  early  period  of  the  reign  of  George  III., 
the  importance  of  canal  navigation  became  universally  acknowledged 
as  one  of  the  greatest  means,  then  known,  of  facilitating  the  transport 
and  reducing  the  cost  of  the  necessaries  and  luxuries  of  life,  and 
thus  contributing  to  the  wealth  and  prosperity  of  every  part  of  the 
kingdom ;  those  prejudices  and  obstacles  by  which,  at  the  outset, 
every  great  improvement  is  surrounded,  gradually  began  to  give 
way,  canals  became  popular,  and  superseded  river  navigation  so  much 
as  to  call  /urth  the  celebrated  answer  of  Brindley  to  the  question, 
"  What  is  the  use  of  rivers  ?" — **  To  supply  canals."  Engineers  who 
had  displayed  such  abilities  in  planning  and  executing  works  of  the 
nature  above  described,  began  to  acquire  that  importance  as  a  pro- 
fession which  was  soon  after  destined  to  work  such  a  beneficial  change, 
nay,  almost  a  revolution  in  society,  and  accelerate  so  greatly  the 
civilization  of  mankind. 
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Smeaton  and  Brindley  were  accompauied  and  followed  by  a  number 
of  able  men  in  rapid  succession ;  amongst  whom  Jessop,  Whitworth, 
Mylne,  Yeoman,  Henshall,  Golbome,  Huddart,  Rennie,  Ralph 
Walker,  Chapman,  Telford,  and  others,  all  stimulated  to  exertion  by 
the  magnificent  career  before  them,  each  contributing,  more  or  less 
according  to  their  several  opportunities,  great  skill  and  invention  of 
their  own,  in  addition  to  that  acquired  from  their  predecessors. 
Favoured  by  the  command  of  great  funds  (which  were  rapidly  forth- 
coming as  the  success  of  the  works  already  executed  became  mani- 
fest), better  workmen  and  materials,  new  and  improved  machinery, 
steam  power,  and  greater  influence  over  the  public  mind,  their  opera- 
tions were  conducted  upon  a  scale  of  magnitude,  utility,  and  import- 
ance which  gave  a  new  character  to  the  age  in  which  they  flourished, 
and  advanced  the  prosperity  of  the  empire. 

To  attempt  to  enumerate  all  the  various  public  works  which  then 
crowded  each  other  in  rapid  succession,  constituting  the  character  of 
the  profession,  and  entitling  it  to  public  confidence,  would  be  both 
difficult  aud  tedious ;  they  are  well  known  and  duly  appreciated, 
and  it  will  suffice  to  point  out  some  of  the  most  important  The 
Forth  and  Clyde  Canal  by  Smeaton,  (1168,)  length  24  miles,  depth 
8  feet,  locks  19  feet  by  75  feet,  top- width  of  canal  66  feet;  the  Ellesmere 
by  Jeseop  and  Telford,  with  its  magnificent  aqueduct  across  the  Dee 
near  Llangollen,  consisting  of  19  arches  40  feet  span,  the  centre  being 
126  feet  above  the  Dee,  with  a  total  length  of  1020  feet,  and  a  width 
of  12  feet,  the  piers  of  stone,  and  the  arches  and  aqueduct  of  cast 
iron ;  the  Caledonian  Canal  by  Jessop  and  Telford,  22  miles  long, 
depth  16  feet,  locks  40  feet  wide  by  112  feet  long,  8  feet  rise,  top-width 
of  canal  1 10  feet ;  locks  intended  for  a  depth  of  20  feet ;  commenced 
iu  1803,  opened  October,  1820 ;  the  first  and  last  of  which,  together 
with  the  Gloucester  and  Berkley  Canal,  may  be  cited  as  the  first  upon 
which  sea-borne  vessels  could  navigate,  and  thus  extend  the  benefiu 
of  ship  navigation  into  the  interior  of  the  country,  without  the  delay 
and  expense  of  transhipment  of  cargoes  until  arriving  at  the  ware- 
houses whence  they  are  to  be  distributed.  The  Grand  Junction 
( Jessop  and  Whitworth),  Lancaster,  and  Kennet  and  Avon  (Rennie). 
On  the  Lancaster  navigation  the  canal  is  carried  across  the  Lune  by  a 
stone  viaduct  of  5  semi-circular  arches,  75  feet  span  each ;  the  total 
length  of  viaduct  is  600  feet,  and  height  55  feet  above  the  river.  The 
Aire  and  Calder,  the  Union,  the  Shrewsbury,  New  Birmingham  and 
Liverpool,  Carlisle,  the  Grand  and  Ruyal  Canals,  Ireland,  amongst 
many  others  may  be  quoted  as  examples  of  artificial  canals  for 
vessels,  so  as  to  enable  them  to  continue  their  navigation  inland  from 
large  rivers  and  estuaries.     The  total  length  of  canal  navigation  now 
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in  operation  in  England,  Scotland,  and  Ireland,  amounts  to  about 
3,000  miles.  The  most  advantageous  speed  for  boats  on  a  canal  is  about 
2i  miles  per  hour,  at  which  rate  an  average  horse  is  capable  of  draw- 
ing about  22  tons  without  injuring  his  physical  powers ;  when  this 
ia  much  exceeded,  the  ratio  of  resistance  approaches  the  cube  of  the 
velocity.  The  weight^must  be  diminished  in  proportion,  and  the  horse 
exerts  his  powers  to  great  disadvantage.  Large  canals,  where  prac^ 
ticable,  on  account  of  the  trade  and  other  circumstances,  are  prefer- 
able to  small  ones,  as  they  are  worked  more  economically.  Various 
contrivances  have  been  made  to  obviate  the  necessity  of  locks  in 
overcoming  extensive  lifts  or  declivities,  amongst  these  may  be  men- 
tioned the  inclined  planes  on  the  Duke  of  Bridgewater's  and  the 
Tamar  and  Shrewsbury  canals.  Double  locks,  side  ponds,  hydraulic 
lifts,  by  Woodhouse,  Salmon,  Congreve,  Underbill,  Green,  and 
others;  but  extensive  reservoirs  and  feeders  are  indispensable  in 
moat  districts  where  there  is  great  traffic,  and  steam-engines  have 
been  extensively  used  to  pump  back  the  water  to  be  used  over  again 
in  case  of  deficiency.  The  improvement  of  the  River  Clyde,  begun 
by  Watt  and  Golbome,  received  fresh  stimulus  \uider  Rennie  and 
Telford,  from  the  application  of  steam  power  to  the  dredging-machine 
by  Grimshaw,  in  1796,  and  Bentham  in  1802;  thus  forming  a  new 
era  in  the  means  of  improving  river  navigation  and  harbours,  since 
which  this  important  department  of  engineering  has  been  carried  to 
an  extent  which  could  not  otherwise  have  been  attempted.  Steam- 
dredging  machinery  is  now  generally  adopted  with  success,  more  par- 
ticularly in  rivers  where  their  beds  and  channels  can  be  excavated  to 
a  certain  degree  of  uniformity,  and  where  the  inclination  of  the  tidal 
and  fresh-water  currents  can  be  reduced  to  such  an  extent,  by  the 
removal  of  obstructions,  as  will  enable  them  to  keep  their  channels 
open.  As  successful  examples  of  this,  I  need  only  adduce  the 
lligan,  the  Boyne,  the  Newry,  the  Liffey,  and  the  Shannon,  in 
Irehind.  The  Clyde,  the  Leith,  the  Don,  in  Scotland.  The  Tyne, 
the  Wear,  the  Tees,  the  Thames,  the  Dee,  the  Ribble,  the  Severn, 
and  others,  in  England ;  and  as  to  harbours,  most,  if  not  all,  of  them 
can  be  maintained  by  steam-dredging,  in  addition  to  other  means, 
to  a  greater  depth  than  could  be  obtained  without  such  an  important 
aid. 

As  regards  Bridges.— WeBtmimitT  Bridge,  by  Labelye  in  1740-41, 
may  be  considered  the  first  example  of  extensive  structures  of  this 
kind.  It  consists  of  13  semicircular  arches  (the  centre  of  which  is 
75  feet  span),  1164  feet  long;  it  was  originally  intended  for  a 
wooden  bridge,  and  was  partly  commenced  on  this  principle ;  it  was 
a  great  work  at  the  time,  but  as  might  have  been  expected,  contained 
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defects,  particularly  in  the  foundations,  which  at  that  time  were  but 
imperfectly  understood,  and  have  suffered  much  by  the  scour  of  the 
current ;  it  will  probahly  be  rebuilt  in  a  short  time.  Caissons,  or 
water-tight  chests,  were  first  introduced  there  for  the  purpose  of 
founding  the  piers  below  the  level  of  low  water.  Previous  to 
this,  the  principal  existing  bridges  consisted  of  a  numher  of  small 
Grothic  or  of  circular  arches,  with  rough  piers  of  masonry  built  either 
upon  a  foundation  of  loose  rubble  stones  thrown  promiscuously 
into  the  river  until  sufficiently  high  and  solid,  or  upon  timber  plat- 
forms resting  upon  piles  surrounded  by  large  bulwarks  of  timber, 
filled  with  loose  stones,  called  starlings,  which  materially  contracted 
the  water-way  where  they  were  placed,  and  by  causing  increased 
rapidity  in  the  current,  created  great  obstacles  to  the  navigation,  as 
well  as  to  the  drainage  of  the  adjacent  country.  Of  this,  the  well-known 
examples  of  Old  London  Bridge,  those  at  Newcastle-upon-Tyne, 
Rochester,  and  Belfast,  may  be  mentioned.  All  these,  with  the  excep- 
tion of  Rochester  Bridge,  are  now  removed,  and  are  replaced  with  others 
constructed  upon  the  modern  improved  principles.  Westminster  Bridge 
was  followed  by  that  of  Blackfriars  by  Mylne(  1760-11),  consisting  of 

9  semi-clliptical  arches,  the  largest  of  which  is  loO  feet  span  and  41 
feet  6  inches  rise ;  the  total  length  of  the  bridge  is  995  feet,  and  45 
feet  wide ;  here  the  elliptical  arch  was  introduced  about  the  first  time 
in  this  country.  Smeatou's  bridges  of  Coldstream  across  the  Tweed, 
in  1163,  composed  of  5  circular  arches,  the  largest  of  which  is  61  feet 
span ;  that  over  the  Tay  at  Perth,  in  1766,  of  9  circular  arches,  the 
largest  of  which  is  75  feet  span  ;  at  Hexham,  over  the  Tyue,in  1767, 
of  9  circular  arches,  the  largest  of  which  is  52  feet  span,  and  others, 
for  that  period,  were  works  of  considerable  magnitude.  These  were 
followed  by  numerous  smaller  works  all  over  the  kingdom,  more  re- 
markable for  convenience  and  utility  than  for  any  peculiarity  in  their 
construction  worthy  of  notice,  until  in  1809-1817,  when  Waterloo 
Bridge,  across  the  Thames,  consisting  of  nine  equal  semi-elliptical 
arches,  120  feet  upon  each,  and  35  feet  rise,  was  built  of  granite  in  a 
style  of  solidity  and  magnificence  hitherto  unknown ;  there  the  elliptical 
arch,  with  inverted  arches  between  them  to  counteract  the  lateral 
pressure,  was  carried  to  a  greater  extent  than  in  former  bridges,  and 
isolated  coffer-dams  upon  a  great  scale  in  a  tidal  river,  with  steam- 
engines  for  pumpiiig  out  the  water,  were,  it  is  believed  for  the  firbt 
time,  employed  in  this  country  ;  thelevel  line  of  roadway,  which  adds 
so  ranch  to  the  beauty  as  well  as  the  convenience  of  the  structure, 
was  there  adopted.  The  bridge  across  the  Severn  at  Gloucester,  in 
1828,  by  Telford,  is  worthy  of  remark,  as  being  the  first  with  one 
arch,  of  150  feet  span,  like  those  of  the  bridge  across  the  Seine  at 
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NeaOly,  near  Pftris,  by  Perronet,  where  the  interior  of  the  arch  is 
elliptical  and  the  exterior  circular. 

New  LondoD  Bridge  (1825-1831),  consisting  of  five  semi-elliptical 
arches,  Yiz.,  two  of  130  feet,  two  of  140  feet,  and  the  centre  152  feet 
6  inches  span,  and  31  feet  6  inches  rise,  is  perhaps  the  largest 
elliptical  arch  ever  attempted ;  the  roadway  is  52  feet  wide.  This 
bridge  deeerves  remark  on  account  of  the  difficult  situation  in  which 
it  was  built,  being  immediately  above  the  Old  Bridge,  in  a  depth  of 
from  25  feet  to  30  feet  at  low  water,  on  a  soft  alluvial  bottom, 
covered  with  large  loose  stones,  scoured  away  by  the  force  of  the 
current  from  the  foundation  of  the  Old  Bridge,  the  whole  of  which 
had  to  be  removed  by  dredging,  before  the  cofifer-dams  for  the  piers 
and  abotments  could  be  commenced,  otherwise  it  would  have  been 
extremely  difficult,  if  not  impracticable,  to  have  made  them  water- 
tight ;  the  difficulty  was  further  increased  by  the  Old  Bridge  being 
left  standing,  to  accommodate  the  traffic,  whilst  the  New  Bridge  was 
building,  and  the  restricted  water-way  of  the  Old  Bridge  occasioned 
such  an  increased  velocity  of  the  current,  as  materially  to  retard  the 
operations  of  the  New  Bridge,  and  at  times  the  tide  threatened  to 
carry  away  all  before  it.  The  great  magnitude  and  extreme  flatness 
of  the  arches  demanded  unusual  care  in  the  selection  of  the  materials, 
which  were  of  the  finest  blue  and  white  granite  from  Scotland  and 
Devonshire;  great  accuracy  in  the  workmanship  was  also  indis- 
pensable. The  piers  and  abutments  stand  upon  platforms  of  timber 
resting  upon  piles  about  20  feet  long.  The  masonry  is  from  8  feet 
to  10  feet  below  the  bed  of  the  river. 

I  will  conclude  this  division  of  the  subject  with  the  celebrated 
bridge  across  the  Dee  at  Chester.  It  consists  of  a  single  arch,  the 
segment  of  a  circle  200  feet  span,  with  a  versed  sine  or  rise  of  42  feet, 
which  is  tlie  largest  stone  arch  upon  record ;  the  arch  stones  at  the 
crown  are  4  feet  6  inches  deep,  and  7  feet  at  *  the  springing,  and  the 
abutments  on  both  sides  of  the  river  are  founded  on  new  red  sand- 
stone. The  centre  for  building  the  arch  was  remarkal)le  for  its  sim- 
plicity, strength,  and  rigidity,  by  which  means  the  greatest  effect  was 
produced  by  the  smallest  quantity  of  timber,  and  any  change  of  form, 
so  prejudicial  in  centres,  was  prevented.  This  fine  structure  is  due 
(it  is  believed)  to  the  combined  talents  and  energies  of  the  late  Mr. 
Harrison,  the  architect,  of  Chester,  who  made  the  original  design ; 
to  Mr.  George  Rennie,  who  equilibrated  the  arch,  gave  the  proper 
dimensions  of  the  voussoirs  and  form  and  dimensions  of  the  abut- 
ments, the  mode  of  constructing  them,  and  designed  the  centre,  the 
original  model  of  which  is  now  in  our  gallery  ;  and  to  Mr.  Je?se 
Hartley  and  Mr.  Trubshaw,  who  worked  out  the  details,  aud  carried 
the  whole  into  effect. 
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A  proper  theory  of  the  equilibrium  of  the  arch,  which  shall  tatisfj 
all  the  conditions  of  the  question,  when  applied  to  practice,  may  be 
said  to  be  still  wanting,  though  much  valuable  information  may  be 
derived  from  the  scientific  works  of  Hutton,  Attwood,  Moaeley, 
Gwilt,  and  others,  on  the  subject. 

Oblique  cr  skew  bridges  have  but  recently  obtained  extensive  use. 
Chapman  built  some  in  Ireland  many  years  ago,  and  wrote  an 
account  of  his  mode  of  constructing  them.  On  railways  they  were 
introduced  by  Stephenson,  and  are  now  generally  employed.  Buck's 
excellent  treatise  on  the  principles  and  practice  of  their  construction 
greatly  facilitated  their  execution- 

Iron  Bridges, — The  introduction  of  cast  iron  for  the  ooDStroction  of 
bridges  commenced  about  the  year  1179,  when  that  over  the  Severn, 
near  Coalbrook  Dale,  by  Darby,  was  the  first ;  it  consists  of  a  circular 
arch  100  feet  span,  and  a  versed  sine  of  45  feet,  approaching  nearly  to 
a  semicircle ;  the  height  of  the  springing  is  10  feet  above  low  water, 
and  the  total  height  to  the  underside  of  the  soffit  is  55  feet;  the 
banks  of  the  Severn  being  high,  this  form  accords  well  with  them.  It 
is  formed  by  five  ribs  of  cast  iron,  with  perpendicular  spandril  pieces, 
resting  upon  them  to  support  the  roadway.  This,  for  a  first  attempt,  is 
well  adapted  to  the  situation,  and  has  answered  the  purpose.  This  was 
followed  by  the  bridge  over  the  Wear,  at  Sunderland :  the  design  kx 
this  was  said  originally  to  have  been  made  by  Thomas  Paine,  the  well- 
known  political  writer,  and  was  cast  at  Rotherham,  being  intended  for 
erection  in  America;  but  the  materials  were  subequently  employed 
in  constructing  Sunderland  Bridge,  under  the  direction  of  Wilson,  in 
1796,  the  idea  having  been  suggested  by  Rowland  Burdon.  The 
curve  of  the  arch  is  that  of  a  segment  of  a  circle,  the  length  of  the 
chord  or  span  is  200  feet,  and  the  versed  sine  or  rise  30  feet,  the 
total  height  from  low  water  to  the  underside  of  the  soffit  of  the  arch 
is  nearly  100  feet.  It  consists  of  six  ribs,  each  composed  of  105  cast- 
iron  radiating  pieces,  connected  at  the  top  and  bottom  by  the  circular 
pieces  which  form  the  curve  of  the  arch ;  these  ribs  are  united  in 
their  transverse  direction  by  tie-pieces ;  the  spandrils  are  filled  in  with 
cast-iron  circles,  touching  each  other  at  their  circumfer@[ices,  and 
supporting  the  roadway,  which  consists  of  a  strong  frame  of  timber, 
planked  over  and  covered  with  a  cement  of  tar  and  chalk,  upon  which 
a  layer  of  marl  limestone  and  gravel  is  placed.  The  centre  deserves 
notice  on  account  of  the  difficulty  and  confined  nature  of  the  situa- 
tion, which  rendered  it  necessary  to  preserve  a  constant  passage  for 
ships  with  their  standing  rigging;  this  was  effected  by  a  perpen- 
dicular framing  resting  upon  piles  in  the  bed  of  river,  with  a  sufficient 
opening  on  each  side  for  the  vessels.  Upon  the  top  of  this  perpen- 
dicular framing,  the  transverse  framing  or  centre  for  supporting  the 
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arch  was  fixed,  and  anawered  its  purpose  well.  Some  time  after  the 
removal  of  the  centre,  the  arch  was  observed  to  swerve  bodily  in  a 
horizontal  direction  to  the  eastward,  forming  a  curve  having  a  versed 
sine  of  about  12  or  18  inches;  if  this  had  continued  to  increase,  it 
would  no  doubt  have  soon  occasioned  the  downfall  of  the  structure ; 
it  was,  however,  very  skilfully  remedied  by  the  introduction  of  trans- 
verse and  diagonal  tie  bars  and  braces,  assisted  by  wedges  and  screws, 
so  that  ultimately  the' whole  was  brought  back  and  secured  in  its 
original  form  and  positkm,  where  it  has  since  remained  in  a  substantial 
state  without  alteration.  The  width  of  the  bridge  is  30  feet ;  the  abut- 
ments are  of  stone,  founded  on  rock ;  they  are  24  feet  thick,  and  from 
42  feet  to  37  feet  wide.  This  bridge,  for  boldness  of  the  design  and 
construction,  as  well  as  for  its  elegance  and  lightness,  must  be  con- 
■idered  a  work  of  peculiar  merit ;  particularly  if  the  period  in  which 
it  was  constructed  be  remembered. 

About  the  same  time  the  bridge  at  Buildwas,  across  the  Severn, 
by  Telford,  was  erected.  It  consists  of  a  single  arch,  segment  of  a 
circle,  whose  chord  or  span  is  130  feet,  and  versed  sine  or  rise 
27  feet,  the  depth  of  the  iron  frame  forming  the  arch  being  3  feet 
10  inches;  it  consists  of  three  ribs,  18  feet  wide  from  out  to  out, 
connected  together  in  their  transverse  direction  by  tie-bars.  The 
spandrils  for  supporting  the  roadway  consist  of  vertical  pieces,  resting 
upon  the  segments  forming  the  arch;  the  abutments  are  of  stone. 
There  is  a  novelty  in  the  construction  of  this  bridge  worthy  of  remark. 
The  two  outer  ribs  consist  of  two  segments  of  circles  each  struck 
from  different  centres,  the  crown  of  one  terminating  immediately 
below  the  roadway,  the  other  at  the  top  of  the  parapet,  so  that  the 
platform  forming  the  roadway  is  both  suspended  and  insistent.  The 
object  of  this  being,  it  is  presumed,  to  increase  the  depth  of  the  truss 
supportii^  the  roadway,  and  thus  to  add  to  the  strength  of  the  bridge ; 
but  it  was  unnecessary,  and  does  not  appear  to  have  been  adopted  in 
any  of  Telford's  subsequent  designs,  which  are  numerous.  Amongst 
them  may  be  mentioned  that  of  Bonar,  Tewkesbury  bridge  over 
the  Seyem,  also  that  over  the  Dee,  near  Corwen,  &c,  Bristol  bridge 
over  the  Avon,  by  Jessop,  is  a  neat  simple  structure.  Boston  bridge, 
by  Rennie,  over  the  Witham,  of  100  feet  span,  with  a  versed  sine  of 
4  feet,  is  remarkable  for  its  boldness  and  lightness.  The  principle  of 
construction  resembles  that  of  Sunderland,  but  is  an  improvement 
upon  it,  in  having  a  better  system  of  transverse  and  diagonal  braces, 
and  the  spandrils  consisting  of  vertical  instead  of  circular  pieces.  All 
these  have,  however,  been  far  exceeded  by  the  Southwark  bridge  over 
the  Thames,  by  Rennie.  This  consists  of  three  arches,  all  segments 
of  the  same  circle ;  the  centre  arch  is  240  feet  span,  with  a  versed 
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Bine  or  ri»e  of  24  feet,  and  the  two  side  arches  are  210  feet  span  each, 
with  a  versed  sine  or  rise  of  18  feet  10  inches  each.     The  arches  are 
formed  hy  eight  solid  ribs  in  each,  and  each  rib  consisting  of  fifteen 
pieces,  6  feet  deep  at  the  crown  of  the  arch,  increasing  to  8  feet  deep 
at  the  springing,  2^  inches  thick  in  the  middle,  and  4^  at  the  top  and 
bottom  :  these  ribs  are  connected  together  in  their  transverse  direction 
by  cast-iron  tie-braces  of  the  same  depth  as  the  ribs,  but  open  in  the 
centre,  and  in  the  diagonal  direction  by  another  series  of  ribs ;  the 
whole  of  the  segmental  pieces  forming  the  arch,  as  well  as  the  trans- 
verse and  diagonal  tie-braces,  are  kept  in  their  places  by  dovetailed 
sockets  and  long  cast-iron  wedges,  so  that  bolts  for  holding  the  several 
pieces  together  are  unnecessary,  although  they  were  used  during  the 
construction  of  the  bridge  to  keep  the  pieces  in  their  places  until 
the  wedges  had  been  driven.     Thus  the  ribs  formed,  as  it  were,  a 
series  of  hollow  masses  or  voussoirs  similar  to  those  of  stone ;  a  prin- 
ciple which  it  is  believed  is  new   in  the  construction  of  cast-iron 
bridges,  but  it  has  succeeded  so  well  that  it  is  worthy  of  adoption 
elsewhere.     The  spandrilsare  composed  of  cast-iron  diagonal  pieces, 
connected  together  in  a  similar  manner,  and  the  roadway  is  formed  by 
solid  plates  of  cast-iron  resting  upon  the  spandrils,  and  joined  together 
by   iron  cement.     The  piers  and  abutments  are  of  stone,  founded 
upon  timber  platforms,  resting  upon  bearing  piles,  and  surrounded 
by  sheathing  piles,  driven  sufficiently  deep   below   the  bed  of  the 
river.     The  masonry  is  tied  throughout  by  vertical  and  horizontal 
bond  stones,  so  that  the  whole  acts  as  one  mass  in  the  best  position 
to  resist  the  horizontal  thrust.     The  ribs  forming  the  arches  were 
commenced  in  the  centre,  and  were  continued  regularly  on  each  side 
towards  the  piers  and  abutments,  upon  which  a  cast-iron  bed  and 
connecting  plate  were  laid,  nicely  let  into  the  masonry  to  receive  the 
ribs   forming  the  arches ;  when  the  last  segment  of  each  rib  was 
fixed  in  its  place,  three  cast-iron  wedges,  each  9  feet  long  and  9 
inches  wide,  were  placed  behind  each  rib,  and  nicely  adjusted  and  fitted 
to  them ;  these  having  a  very  slight   taper,  were  driven   simulta- 
neously by  heavy  hammers,  and  thus  the  arches  were  nearly  lifted 
from  the  centres,  so  that  the  wooden  wedges  upon  which  the  segment 
pieces  rested  were  easily  removed  by  a  few  blows  of  a  hammer;  the 
arches  were  thus  relieved  from  the  centres  in  a  very  simple  and  effi- 
cient manner.  The  whole  of  the  iron-work  had  been  so  well  put  toge- 
ther by  Messrs.  Walker,  of  Rotherham,  the  founders,  and  the  masonry 
by  the  contractors,  Messrs.  JoUiffe  and  Banks,  that  when  the  work  was 
finished,  bcarcely  any  sinking  was  discernible  in  the  arches.     During 
the  progress  of  the  work,  some  experiments  were  made,  in  order  to 
ascertain  the  extent  of  the  expansion  and  contraction  between  the 
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extreme  range  of  winter  and  summer  temperature,  and  upon  taking 
the  average  of  numerous  trials  by  different  gauges,  it  was  found  that 
the  crowD  of  the  arch  rose  in  the  summer  about  an  inch  to  an  inch 
and  a  half.  The  work  was  commenced  in  1813,  and  the  bridge  was 
opened  in  1819. 

Whilst  upon  the  subject  of  cast-iron  bridges,  we  must  not  omit 
the  Swivel  or  Turning  Bridge.  The  invention,  if  it  may  be  so  . 
termed,  is,  it  is  believed,  due  to  England,  and  one  was  first  made 
of  iron  about  the  year  1810.  They  are  now  ulmost  universally 
adopted  over  locks,  to  the  extent  of  50  feet  span,  in  preference  to  the 
old  lifting  bridge.  Since  the  introduction  of  the  railway  system,  cast- 
iron  bridges  have  become  very  geueral,  and  have  been  particularly  ser- 
viceable, being  formed  of  girders,  where  the  height  was  too  limited  to 
admit  of  the  arch  principle  being  adopted.  Experience  of  the  value 
of  wrought  inm  in  roofs  and  for  other  building  purposes  has  induced 
R.  Stephenson  to  propose  that  material  for  constructing  the  bridge  to 
carr\  the  Chester  and  Holyhead  Railway  across  the  Menai  Straits. 
His  design  consists  of  a  close  wrought-iron  tunnel  or  tube,  14  feet 
wide,  30  feet  deep,  and  1500  feet  long,  supported  in  the  middle  by  a 
stone  pier  built  upon  a  rock  in  the  middle  of  the  Straits,  with  two 
other  piers  at  the  low-water  mark  on  either  side,  leaving  four 
openings,  two  of  them  460  feet,  and  two  of  230  feet  each,  and  100 
feet  above  high  water,  so  as  to  admit  of  masted  vessels  sailing  under 
it.  Cubitt  has  also  proposed  to  adopt  wrought  iron  on  a  great  scale, 
for  constructing  landing  platforms  at  Liverpool,  where  the  difficulty 
of  building  docks  or  quays,  which  large  steam-vessels  can  approach 
at  all  times  of  tide,  render  works  of  this  kind  necessary  to  accom- 
modate the  immense  traffic  frequenting  Liverpool.  The  landing 
platform  designed  by  Cubitt,  and  now  in  course  of  construction, 
consists  of  a  wooden  frame,  500  feet  long  by  80  feet  wide,  floated 
upon  a  number  of  wrought-iron  pontoon?,  each  80  feet  long,  10  feet 
wide,  and  6  feet  deep ;  it  is  connected  with  the  shore  by  two  bridges, 
each  formed  of  two  hollow  wrought-iron  beams,  150  feet  long,  car- 
rying the  platform  of  the  bridge ;  the  attachment  with  the  shore  and 
the  stage  is  so  made  as  to  admit  of  motion,  both  vertically  and 
horizontally,  to  accommodate  itself  to  the  rising,  falling,  ebbing,  and 
flowing  of  the  tide,  which  there  rises  about  30  feet. 

Sfupension  Bridges.— The  invention  of  chain  or  suspension  bridges 
is  said  to  have  been  imported  from  China  and  India.  The  first  of  the 
kind  in  Eugland  was  that  across  the  Tees,  at  Middleton,  consisting  of 
two  common  chains  stretched  across  the  river,  and  secured  to  the 
adjoining  rocky  banks;  the  span  was  70  feet.  To  Captain  Sir 
Samuel  Brown,  however,  who  had  previously  brought  chain  cables 
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into  U8e  for  ships,  may  be  attributed  the  iDlroduction  into  England 
of  the  improved  system  of  the  bar  link,  which  is  now  so  generally 
adopted.     Brown,  in  1818,  first  constructed  a  large  model  of   100 
feet  span,   capable  of  supporting  a  carriage  and   horses,  indeed 
adapted  for  general  traffic.     He  afterwards  constructed  (1819),  upon 
this  principle.  Union  bridge  for  general  traffic  across  the  Tweed, 
near  Berwick ;  tlie  span  was  450  feet  between  the  supporting  towers, 
which  were  ,of  masonry.    He  subsequently  built  another,  of  smaller 
dimensions,  across  the  Tweed,  at  Dryburgh.      He  also  constructed 
that  at  Montrose,  one  over  the  Hundred  Feet  river  in  the  Fens,  and 
others,  and  applied  the  same  principle  with  effect  for  landing- piers  at 
Brighton  and  Leith.     This  system  was  afterwards  carried  out  to  a 
far  greater  extent  by  Tdfbrd,  in  his  great  suspension  bridge  across 
the  Menai,  at  Bangor,   in  1818-20,  so  well  described  by  Provis. 
It  consists  of  three  openings,  the  centre  is  580  feet  span,  the  de- 
flection of  the  chain  being  42  feet,  and  the  two  side  openings  are 
260  feet  span  each,  the  platform  of  the  roadway  is  100  feet  above 
high-water  mark  ;    the  sustaining  towers  of  masonry  are   50   feet 
above  the  roadway,  and  are  connected  to  the  shore  by  three  stone 
arches  on  one  side,  and  four  on  the  other,  52  feet  6  inches  span  each. 
There  are  16  main  chains  1*770  feet  long  each,  in  aets  of  4  each, 
suspended  above  each  other,  on  each  side  of  the  roadway,  which  is 
30  feet  wide  from  out  to  out,  divided  into  three  parts,  two  for  car- 
riages, on  the  outside,  12  feet  wide  each,  and  one  for  foot-passengers 
in  the  middle,  6  feet  wide.     Each  main  chain  consists  of  5  bars  or 
links,  10  feet  long  each,  by  3^  inches  and  1^  inches,  connected 
together  by  plates  and  pins,  on  Brown's  system,  the  whole  being 
properly  secured  to  the  solid  rock  on  each  side.    The  total  suspended 
weight  of  the  main  opening  is  644  tons.    About  the  same  time  he 
coitftructed  another,  upon  similar  principles,  300  feet  span,  across 
the  river  Conway,  at  Conway.      These  are  fine  works,  and  will 
remain  as  lasting  monuments  to  his  fame.    The  recent  etructores  of 
Hammersmith,  across  the  Thames,  and  Shoreham  across  the  Adour, 
by  Tierney  Clark,  who  is  now  erecting  another  upon  a  grander  scale, 
700  feet  span,  across  the  Danube ;  and,  lastly,  that  of  Brunei  across 
the  Thames,  at  Hungerford  Market  (1845),  show  the  progress  made 
in  this  class  of  structures,  which  are  well  adapted  for  crossing  large 
and  deep  rivers  where  economy  is  an  object ;  great  care,  however,  is 
necessary  in  proportioning  the  strength  of  the  chains,   and  their 
curve;  the  selection  arul  manufacturing  of  the  iron  for  them,  and 
also  in  the  connexion   and  bracing  of  the  road-way  platform,  in 
order  to  insure  the  greatest  strength  and  solidity  of  construction; 
of  this,  the  improvements  to  the  Montrose  Bridge,  by  Rendel,  is  a 
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good  example,  and  the  systeni  should  be  generally  followed,  as  several 
disastrous  failures  have  occurred  from  neglect  of  these  important 
particulars. 

Amongst  variations  of  the  system,  that  of  Dredge  may  be  mentioned. 

The  wire  suspension  system,  although  in  extensive  use  on  the 
Continent,  the  largest  example  of  which  is  at  Fribourg,  in  Switzer- 
land, where  a  bridge  has  been  constructed  of  800  feet  span,  for 
carriages  as  well  as  foot  passengers,  has  been  rarely  used  in  this 
country.  AJthough  economical  in  the  first  cost,  it  requires  constant 
attention,  and  it  scarcely  possesses  sufficient  durability  for  permanent 
stnictures. 

In  wooden  bridges,  little  was  formerly  done  in  Britain  beyond  the 
common  pile  bridge.  These  were  formed  by  rows  of  piles  for  piers, 
driven  at  short  distances  from  each  other,  and  connected  together 
by  straight  girders  planked  across  to  form  the  roadway,  with  a 
wooden  railing  on  each  side.  Of  this  kind  of  construction,  the 
bridges  of  Londonderry,  across  the  Foyle,  Waterford,  across  the 
Suir,  Battersea,  Fulham,  and  others,  across  the  Thames,  are  ex- 
amples, in  some  cases,  this  system  was  extended  by  adopting 
larger  openings,  having  diagonal  struts,  or  butting  pieces,  between  the 
underside  of  the  girders  and  the  piles  forming  the  piers,  in  order  to 
reduce  the  bearing  of  the  girders,  and  thus  give  them  greater  stability. 
The  straight  trussed  fran^e  or  girder,  so  much  used  in  America,  was 
employed  by  Rennie,  to  a  considerable  extent,  as  service  bridges, 
during  the  construction  of  the  Waterloo  and  South wark  bridges,  in 
1809-19,  and  at  New  London  Bridge,  in  1825-31,  with  openings 
of  above  100  feet,  capable  of  supporting  the  heaviest  weights.  The 
late  Colonel  By,  of  the  Royal  ^Engineers,  gave  an  account  of  a  bridge 
of  this  description,  said  to  have  been  built  across  the  Terrebonne, 
a  large  river  near  Montreal,  in  Canada,  600  feet  span  between  the 
piers.  It  is  said  that  this  was  carried  into  effect,  and  actually  stood 
for  a  short  time ;  but  in  consequence  of  its  having  been  badly  con- 
structed, it  required  heavy  repairs,  and  whilst  these  were  being  effected, 
the  whole  structure  came  down,  and  was  carried  away  by  the  6oods. 
The  trussed  system  has  bleen  applied  with  considerable  success  in  some 
well-constructed  bridges  across  the  Tyne,  for  the  Newcastle  and  Car- 
lisle Railway,  by  Blackmore,  and  in  several  other  places.  The  system 
of  Wiebiking,  of  combining  small  curved  pieces  of  timber  connected 
together  in  the  form  of  an  arch,  adapted  for  large  spans,  was  first  intro- 
duced, I  believe,  on  the  Ancholme,  in  1826,  when  a  bridge  of  100  feet 
span  was  constructed  with  complete  success.  This  has  been  used 
by  Green,  in  the  viaducts  for  the  Newcastle  and  North  Shields  Rail- 
way ;  and  has  been  followed  by  others  also.     Price,  long  ago,  pro- 
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posed  a  similar  system  ;  but  the  scarcity  and  dearaess  of  timber,  and 
the  prevalent  use  of  iron,  probably  prevented  its  application  before. 
The  lattice  bridge,  of  American  origin,  has  latterly  been  introduced  on 
the  Birmingham  and  Gloucester  Railway,  by  Moorsom,  and  on  the 
Dublin  and  Drogheda  Railway  by  McNeil,  and  as  they  are  econo- 
mical and  simple  in  their  construction,  they  are  applicable  in  some 
cases  with  advantage. 

In  the  designing  and  constructing  of  bridges  of  stone,  wood,  cast 
and  wrought  iron,  an  accurate  knowledge  of  the  strength  of  materials 
is  peculiarly  important,  nay  absolutely  indispensable ;  and  the  pro- 
fession is  much  indebted  to  George  Rennie,  who  commenced  a  series 
of  investigations  on  this  subject  in  1817,  which  were  communicated 
to  the  Royal  Society,  and  published  in  their  Transactions  in  18(18. 
These  experiments  were  amongst  the  first  to  determine  with  precision 
the  absolute  and  relative  strengths  of  materials,  under  the  effects 
of  tension  and  compression.  He  subsequently  made  above  six 
hundred  experiments  in.  1827  on  the  friction  of  plane  and  round 
surfaces,  with  and  without  unguents,  under  the  different  circum- 
stances of  time,  surface,  and  pressure,  which  were  published  in 
the  Philosophical  Transactions,  in  1828.  In  1830  he  also  made 
experiments  on  the  friction  and  resistance  of  fluids,  which  were 
published  in  1831.  Morin's  experiments  did  not  appear  until  1834 
— ^Tredgold,  Barlow,  Fairbairn,  Hodgkinson,  Wood,  and  others,  have 
since  carried  these  experiments  to  a  greater  extent. 

Concrete,  a  mixture  of  gravel,  sand,  lime,  and  other  cements  in  certain 
proportions,  was  well  known  to  the  ancients,  and  in  conjunction  with 
the  invaluable  natural  cement,  Pozzolana,  was  applied  with  the  greatest 
success  in  the  then  numerous  moles  and  other  submarine  works, 
and  its  use  has  been  still  continued  in  Italy  to  the  present  day. 
Wren  is  said  to  have  used  it  for  a  portion  of  the  foundation  of  St. 
Paul's,  where  it  was  defective.  Semple  also  alludes  to  it  in  1776. 
Its  use  appears  to  have  been  discontinued  for  a  time,  but  recently 
to  have  been  resumed.  Rennie  proposed  it  for  the  foundation  of  the 
Penitentiary  in  1811 ;  Smirke  and  others  followed  in  the  same  track, 
and  now  the  employment  of  concrete  for  the  foundations  of  buildings 
has  become  nearly  universal,  wherever  it  is  necessary. 

Brick  has  been  much  used  for  bridges  over  canals  and  drains  by 
Rennie,  and  in  railway  bridges  by  Stephenson,  Cubitt,  Locke,  Ras- 
trick,  and  others ;  and,  latterly,  it  has  been  carried  to  a  far  greater 
extent  by  Brunei  in  his  bridge  across  the  Thames  at  Maidenhead,  for 
the  Great  Western  Railway.  It  consists  of  two  semi-elliptical  arches, 
each  130  feet  span,  and  rising  24  feet;  they  are  built  wholly  of  bricki 
in  Roman  cement. 
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Roman  cemeDt,  discovered  by  Parker,  in  1796,  is  chiefly  made 
from  a  stone  found  on  the  chores  of  the  Isle  of  Sheppy,  near 
Sheemess ;  it  is  burnt  in  a  kiln,  and  when  ground  into  fine  powder, 
possesses  the  peculiar  property  of  setting  hard  immediately,  although 
exposed  to  water,  which  renders  it  very  valuable  in  hydraulic  works. 
It  had  been  little  used  in  public  works  until  it  was  adopted  by  Rennie 
and  others.  It  was  extensively  employed  in  the  naval  works  at  Sheer- 
nets  and  elsewhere,  and  is  uow  universally  employed  in  buildings 
where  immediate  induration  or  setting  is  required,  in  order  to  prevent 
the  action  of  water,  or  where  any  settlement  from  insistent  weight 
would  be  injurious.  Latterly  Roman  cement  stone  has  been  found 
at  Harwich  and  other  places.  Aberthaw,  Lyme,  Barrow  and  other 
limestones  also  possess  valuable  properties  for  water-works.  The 
Boceess  of  buildings  depends  materially  upon  the  cement  or  mortar 
employed;  and  much  has  been  done  by  Smeaton,  Rennie,  and 
Telford  in  the  selection  of  the  best  lime,  sand,  and  other  materials, 
in  combining  them  in  proper  proportions  for  the  respective  parts  of 
the  works  where  they  were  employed,  and  in  the  application  of 
machinery  for  the  more  thoroughly  mixing  up  and  incorpohiting  the 
materials  together.  Ghreat  credit  is  also  due  to  Higgins,  Pasley, 
Donaldson,  Smith  and  Godwin  for  their  valuable  experiments  and 
treatises  upon  this  important  subject.* 

Additional  strength  has  been  given  to  brick  structures,  by  the  in- 
troduction of  bands  of  thin  hoop  iron  between  the  courses ;  this  im- 
provement was  first  generally  introduced  by  Sir  M.  I.  Brunei. 

IkfmeU, — Subterranean  tunnels  have  been  much  used  in  inland 
navigation,  particularly  in  the  Duke  ofBridgewater's  Canal,  some  miles 
of  which,  at  Worsley,  are  made  under  ground ;  in  the  Harecastle 
Tunnel,  by  Brindley,  on  the  Trent  snd  Mersey  Canal,  in  1776,  which 
was  rendered  more  convenient  by  Telford,  in  1826,  by  adding 
another  parallel  to  it,  of  larger  dimensions ;  in  the  Huddersfield 
Canal,  where  there  is  a  tunnel  5280  yards  long  ;  in  the  Braunston 
Tunnel,  on  the  Grand  Junction  Canal,  and  many  others  :  all  of  these, 
however,  have  been  surpassed  by  the  Tunnel  under  the  Thames,  at 
Rotherhithe,  by  Sir  Isambard  Brunei,  which,  for  magnitude,  boMness 
in  the  design,  and  ingenuity  in  the  means  of  constructioo,  as  well  as 
the  extraordinary  difficulties  by  which  the  work  was  attended, 
will  long  remain  a  lasting  monument  of  the  talents  and  perseverance 

*  From  the  Taloable  researches  of  these  anthers  it  appears,  that  the  hydrau* 
lie  cements  contain  considerable  portions  of  silica  and  alumina,  and  in  some 
cases  metallic  oxides ;  and,  where  natural  hydraulic  cements  cannot  be  obtained, 
they  may  be  produced  artificially,  by  the  combination  of  these  ingredients  iu 
the  proper  proportions. 
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of  that  celebrated  and  ingeniout  engineer.  Thia  eitraordinary  work 
waa  commenced  in  1825  ;  it  consista  of  two  arched  opeomga 
1200  feet  in  length,  14  feet  span  each,  16  feet  4  inchea  high,  se- 
parated from  each  other  hy  a  pier  4  feet  thick,  having  sixtj^four 
lateral  arches  of  4  feet  span,  to  communicate  between  the  main 
openings,  the  whole  being  surrounded  with  maasiTe  walls.  Hie  ex* 
ternal  dimensions  of  the  walls,  including  the  openings,  are  S8  feet 
wide,  and  22  feet  high.  It  is  approached  at  each  end  by  a  per- 
pendicular shafl,  SO  feet  diameter,  a«d  80  feet  deep;  but  the 
tunnel  was  intended  hereafter  to  be  carried  out  to  the  surface  of  the 
adjoining  streets,  at  such  a  moderate  inclination  that  caniagea  could 
easily  pass  through  it  from  both  sides  of  the  river.  The  crown  of  the 
tunnel  is  about  16  feet  below  the  bed  of  the  river.  In  order  to  carry 
into  effect  this  very  difficult  work,  unusual  means  and  precautions 
were  necessary.  The  ordinary  wooden  centre  framing  acarody  pre- 
sented suflScient  strength  and  connexion  for  that  purpose.  Brunei, 
accordingly,  invented  a  cast-iron  framing  (which  he  termed  a  shield) 
sufficiently  large  to  embrace  the  whole  width  and  height  of  the 
intended  atructure,  and  divided  into  thiity-six  compartments,  each 
sufficiently  large  for  a  man  to  work  in,  yet  capable  of  being  closed 
to  prevent  the  access  of  water  when  required ;  the  whole  waa  impelled 
forward  by  powerful  acrews,  bearing  upon  the  work  behind,  as  it  was 
finished.  This  ingenious  contrivance  waa  perfectly  sncoeaaful ;  and 
although  the  works  were  twice  stopped  by  the  irruption  of  the 
Thames,  nevertheless  the  apertures  were  stopped  by  baga  of  clay  and 
other  materials,  and  the  structure  was  continued  with  extraordinary  per- 
severance until  finally  completed  and  opened  to  the  public  in  1843. 
The  whole  was  constructed  with  bricks  set  in  Roman  cement,  and 
cased  inside  with  the  same  material;  and  it  givea  every  proapect  of 
permanence  and  solidity. 

A  tunnel  under  the  Thames  had  been  previously  proposed  at  Ro- 
therhithe  by  Trevethick,  and  had  advanced  to  some  distance  under  the 
river,  when  it  was  abandoned ;  also  one  by  Dodd  at  Graveaend,  which 
was  scarcely  commenced.  A  tunnel  was  alao  carried  to  a  conaiderable 
extent  under  the  Severn,  atNewnham,  but  failed  for  want  of  funda 

Tunnels  form  part  of  the  works  of  almost  every  considerable  rail- 
way, and  the  art  of  constructing  them  with  accuracy  and  expedition 
is  now  brought  to  great  perfection.  Amongst  the  most  remarkable 
tunnels  executed  upon  railways,  may  be  mentioned  that  at  Kilsby, 
2398  yards  long,  on  the  Birmingham  and  London  line,  by  Stephensoo ; 
that  at  Box  Hill,  3195  yards  long,  on  the  Great  Western  Railway, 
by  Brunei ;  and  that  on  the  Sheffield  and  Mancheater  line,  5280  yards 
long,  by  Locke ;  several  othera  of  great  length  are  now  in  progress. 
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Sarbours. — In  tiie  oouBtruction  of  harbours,  Smeaton,  aa  already 
observed,  had  pointed  out  the  proper  course,  in  his  Reports  on 
L]rnn,  Wells,  Aberdeen,  Dundee,  Dunbar,  Port  Patrick,  Sand-  ' 
wich,  Scarborough,  Sunderland,  Workington,  Rye,  Dover,  and 
others.  Ranusgate  harbour  was  originally  designed  by  Labelye 
in  1744;  it  had  been  partly  executed  by  others,  and  continued 
with  little  success  through  a  tedious  succession  of  years,  with 
various  changes  of  plan,  until  1774,  when  it  was  placed  under 
Smeaton's  direction ;  he  soon  saw  the  evil  arising  from  the 
constant  accumulation  of  mud  which  threatened  to  fill  it  up,  in  con- 
sequence of  there  being  no  back*water  or  scouring  power  to  remove 
it.  He  therefore  divided  the  harbour  into  two  parts  by  a  cross  wall ; 
the  part  next  the  shore  formed  a  basin  of  eleven  acres,  in  which  the 
water  could  be  retained  by  means  of  a  lock,  and  discharged  through 
powerful  sluices  in  the  cross  wall  into  the  outer  harbour  at  low  water, 
and  thus  form  an  effectual  scouring  power  for  removing  the  mud. 
Here  was  the  introduction  of  a  new  principle  for  the  maintenance  of 
harbours,  which  is  so  difficult  on  an  alluvial  coast,  operated  upon  by 
the  tides  and  currents ;  and  although  previously  in  use  on  the  Con- 
tinent, it  is  believed  to  be  the  first  example  of  the  kind  in  Great 
Britain.  Smeaton  afterwards  continued  the  works,  and  introduced  an 
improved  system  of  masonry;  in  1788,  he  founded  the  outer  and 
inner  walls  of  the  outer  piers,  below  low  water,  by  means  of  caissons 
or  boxes  of  wood,  and  so  far  improved  the  diving-bell  as  to  render  it 
useful  in  carrymg  on  the  operations,  although  he  did  not  build 
with  it ;  and  about  the  same  time  he  used  it  for  examining  the  foun- 
dations of  the  piers  of  Hexham  bridge,  one  of  which  had  partially 
sunk.  The  late  Mr.  Rennie,  who  after  Smeaton's  decease  took 
charge  of  the  works  at  Ramsgate,  profiting  by  what  had  been  done, 
carried  out  the  system  to  a  greater  extent,  by  enlarging  the  sluices 
and  making  them  of  cast  iron,  the  old  ones  being  of  wood  and 
frequently  out  of  repair;  a  greater  quantity  of  water  could  then 
be  discharged  in  the  same  time,  when  required,  and  thus  act  with 
greater  effect;  or  the  discharge  could  be  prolonged,  according  to 
circumstances^  The  masonry  also,  which,  although  good  for  the 
early  period  at  which  it  was  constructed,  had  become  dilapidated, 
was  rebuilt,  where  requisite,  in  a  much  more  substantial  manner. 
The  steam-dredgiDg  machine  was  also  applied  to  remove  that  portion 
of  the  mud  which  could  not  be  effected  by  the  sluices.  The  diving- 
bell  was  afterwards  perfected  by  Rennie,  so  as  to  be  perfectly 
manageable,  and  being  suspended  from  a  frame  worked  by  proper 
machinery,  it  could  be  raised  and  lowered,  or  moved  laterally,  in  any 
direction,  with  facility  and  promptitude,  either  according  to  the  direc- 
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tions  of  the  diver  within  the  bell,  communicated  by  means  of  signals, 
made  by  striking  the  sides  of  the  bell  with  a  hammer,  or  given  by  the 
superintendent  above.    All  the  operations  for  preparing  a  foundation, 
and  afterwards  laying  the  prepared  blocks  of  masonry  upon  it,  could 
thus  be  performed  with  as  much  certainty  below  as  above  the  water. 
Rennie  first  used  his  improved  apparatus  in  1813  for  rebuilding  the 
advanced  East  Pier  Head  at  Ramsgate  Harbour,  which  was  founded 
1 7  feet  below  low  water  of  spring  tides  with  complete  success.    The 
value  of  this  invention  for  sub-marine  operations  was  now  completely 
established,  and  he  afterwards  employed  it  with  advantage  in  founding 
the  pier  heads  and  outer  walls  of  Holyhead,  Howth,  and  Sheemess 
Harbours,   and   other   works  under   his  direction,  and  it  is  now 
generally  adopted  in  all  similar  circumstances.    The  diving-helmets 
and  dresses,  improved  by  Deane,  Bethell,  Edwards,  Seibe,  and  others, 
have  also  materially  contributed  to  the  success  of  sub-marine  operations. 
After  Smeaton,  numerous  artificial  harbours  were  designed  and 
constructed,  and  natural  ones  improved ;  amongst  the  former  may 
be  mentioned  Holyhead,  Howth,  and  Kingstown ;  at  the  latter  there 
is  a  depth  of  26  feet  at  low  water  of  spring  tides,  and  an  enclosed  area 
of  250  acres  at  low  water ;  which  is  the  largest  harbour  attempted  in 
this  country  by  Rennie.     Here  and  at  Howth  he  substituted  the  fiat 
slope  for  the  upright  wall  to  resist  the  waves,*  and  introduced  the 
plim  of  throwing  down  loose  blocks  of  rubble,  or  unhewn  stone,  for 
forming  the  main  body  of  the  piers,  allowing  the  slope  or  angle  of 
repose,  at  which  the  materials  would  lie,  to  be  formed  by  the  sea.    In 
his  system  of  making  low-water  harbours,  which,  up  to  that  period, 
were  almost  unknown  in  Great  Britain,  he  adopted  the  plan  of  en- 
closing the  area  by  piers  composed  of  several  straight  anns  or  lengths, 
intersecting  each  other  according  to  particular  angles,  instead  of 
making  them  curved,  which,  in  his  opinion,  only  served  to  increase 
the  action  of  the  waves.   In  asylum  harbours,  when  practicable,  as  at 
Kingstown,  he  preferred  making  the  entrance  open  to  the  dangeroot 
wind,  thus  rendering  them  more  accessible  for  vessels  in  distress ; 
but  in  order  to  prevent  the  prejudicial  effects  of  any  waves  which 
might  roll  into  the  harbours,  he  adopted  the  returning  and  indined 
form  of  entrance,  by  which  means  increased  facility  of  entrance  and 
departure  was  also  given.    He  also  designed  his  harbours  with  a  view 
to  preserving  the  original  depth,  as  far  as  practicable,  which  is  a 
principle  of  the  greatest  importance,  and  ought  not  to  be  lost  sight  of. 
The  artificial  harbours  of  Ardrossan,  the  Troon,  Peterhead,  by  Tel- 

*  Thu  system  was  latterly  always  adopted  by  Rennie  and  Telford  in  preferenoe 
to  the  upright  wall,  as  being  better  adapted  to  resist  waves,  and  it  has  been 
invariably  successful,  wherever  it  has  been  properly  carried  into  effect 
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ford,  Scarborough,  by  Chapman,  Hartlepool,  and  others,  are  worthy 
of  remark. 

in  the  improvement  of  natural  harbours,  may  be  mentioned  Sun- 
derland, Berwick,  Aberdeen,  Dublin,  Newry,  Drogheda,  Leith,  Bel- 
fast, and  others.  The  principle  generally  adopted  has  been  to  confine 
and  direct  the  tidal  and  fresh  waters,  by  piers,  in  proper  and 
sufficient  channels,  whence  they  are  discharged  into  the  ocean,  so  as 
to  enable  them  to  act  with  greater  effect  in  counteracting  the  baneful 
effects  of  the  antagonist  operations  of  the  winds,  waves,  and  sand, 
brought  in  from  the  sea ;  also  to  increase,  as  far  as  practicable,  the 
receptacle  for  tidal  and  fresh  waters,  and  to  dispose  of  them  in  such 
a  manner  that  they  shall  act  with  effect  in  maintaining  and  pre- 
serving the  channels.  These  operations,  as  in  the  case  of  the  Clyde, 
are  materially  assisted  by  the  employment  of  that  invaluable  auxili- 
ary, the  steam-dredging  machine,  which  ought  to  be  attached  to 
every  harbour.  I  must  not  omit  to  mention  the  breakwater  in 
Plymouth  Sound,  by  Rennie  and  Whidbey,  which  is  the  first  and 
largest  example  of  a  detached  mole  or  breakwater  in  this  country. 
It  is  a  mile  long,  constructed  in  a  depth  varying  from  5  to  8  fathoms 
at  low  water,  formed  of  loose  blocks  of  rubble,  of  all  sizes,  up  to  10 
or  12  tons  weight  each,  thrown  into  the  sea  to  form  their  own  base 
and  slope,  according  to  the  action  of  the  waves.  The  surface  from 
low  water  mark  to  its  full  height,  which  is  2  feet  above  high  water* 
has  been  paved  with  masonry,  and  at  the  base  of  the  sea  slope,  at  the 
level  of  low  water,  there  is  a  berm  or  benching  to  protect  it  At  the 
western  extremity  a  light-house  has  been  built,  to  point  out  the 
western  or  principal  entrance  to  the  Sound,  and  a  beacon  on  the 
eastern  extremity  points  out  the  east  entrance.  The  whole  of  the 
work,  except  a  portion  of  the  masonry,  which  is  granite,  has  been 
built  of  limestone,  brought  from  the  adjoining  shores.  The  intention 
of  the  work  was  to  protect  the  Sound  against  the  heavy  swell,  which 
formerly  used  to  roll  in  with  considerable  violence  during  strong 
westerly  and  south-westerly  gales ;  this  object  has  been  completely 
obtained,  and  the  roadstead  has  been  rendered  perfectly  secure.  The 
work  baa  been  eminently  successful  in  every  respect,  for  besides  ob- 
taining the  desired  protection,  the  original  depth  of  water  has  been 
preserved,  the  facility  of  ingress  and  egress  has  not  been  diminished, 
but  rather  increased,  and  the  cost  has  corresponded  as  nearly  as 
possible  with  the  original  estimate. 

Another  class  of  harbours,  called  Floating  or  Wet  Docks,  for 
receiving  merchant  vessels  out  of  the  tide  or  sea«way,  was  first  intro- 
duced at  Liverpool  about  the  year  1716,  and  wet  docks  have  been 
since  constructed  in  almost  all  the  principal  ports  of  the  kingdom — 
viz.,  London,  Bristol,  Hull,  Leith,  Sunderland,  as  well  as  fur  the 
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Royal  Navy  at  Portsmouth,  Plymouth,  Sheerness,  Chatham,  and 
Woolwich.  The  East  and  West  India  Docks,  hy  Jessop,  Rennie, 
and  Ralph  Walker ;  the  London,  Leith,  and  Dublin,  by  Rennie ; 
St  Catherine's,  London,  by  Telford ;  the  New  Docks  at  Liferpool,  by 
Hartley ;  at  Hull,  by  James  Walker ;  at  Cardiff,  by  Cubitt ;  at  New* 
port,  by  Green  ;  at  Southampton,  by  Giles ;  and  the  great  works  now 
in  progress  at  Birkenhead,  on  the  Mersey,  opposite  Liverpool,  and  at 
Great  Grimsby,  by  Rendel,  are  magnificent  examples  of  private 
enterprise  for  facilitating  the  commerce  of  the  empire.  The  deagn 
of  Rennie  for  a  grand  naval  arsenal  on  the  Thames,  at  Northfleet, 
immediately  above  Gravesend,  intended  as  a  substitute  for  the  im- 
perfect naval  establishments  at  Deptford,  Woolwich,  Sheemcas,  and 
Chatham,  is  worthy  of  remark.  This  magnificent  design  consisted 
of  six  capacious  basins,  with  a  total  surface  of  600  acres  within  the 
walls,  the  largest  being  4000  feet  long,  and  1000  feet  wide,  and  cover- 
ing 87  acres ;  the  whole  to  communicate  with  each  other,  and  be  pro- 
vided with  capacious  quays,  dry  docks,  building-slips,  and  storehooses ; 
steam  machinery  for  manufacturing  eordage,  blocks,  anchors,  floor  and 
bread,  sawing  and  converting  timber,  pumping,  and  working  cranes ;  in 
fact,  for  almost  every  operation  connected  with  the  naval  service,  and 
so  systematically  arranged  and  disposed,  that  the  required  operations 
should  succeed  each  other  vrith  the  greatest  dispatch  and  economy, 
whether  of  time,  labour,  or  cost  The  estimate  was  £11,000,000, 
which  was  perhaps  more  than  would  have  been  required :  any  portioD 
could  have  been  executed  as  it  was  wanted,  without  interfering  with 
the  general  plan.  It  is  to  be  regretted  that  this  plan  was  not  earned 
into  effect,  for  it  would  have  repaid  the  cost  in  the  increased  economy 
of  fitting  out  fleets,  and  since  that  period  about  £5,000,000  have 
been  expended  on  the  old  establishments  in  the  Thames  and  Medway, 
with  a  small  degree  of  benefit,  compared  with  what  would  have  been 
obtained  from  Northfleet.  His  design  also  for  the  improvement  and 
enlargement  of  Chatham  Dockyard  is  worthy  of  remark.  It  con- 
sisted of  a  new  channel  to  be  made  for  the  Medway  below  Rodiester 
Bridge,  and  converting  the  bend  of  the  river,  in  front  of  the  Dock- 
yard, into  a  magnificent  floating  dock  of  above  100  acres,  and  from 
thence  making  a  canal,  M  mile  long,  300  feet  wide,  and  30  feet  deqi, 
to  the  deep  water  in  the  Medway  at  Gillingham,  by  which  means 
vessels  of  war  of  the  largest  class  could  come  to  the  Dockyard  with 
the  whole  of  their  armament,  which  they  cannot  do  now ;  the  course  to 
sea  would  have  been  shortened,  and  the  shallow  water  of  the  Medway 
avoided:  thus  Chatham  Dockyard  would  have  been  rendered  the 
most  convenient  and  extensive  in  Europe,  and  its  proximity  to  London 
by  a  railway  would  have  rendered  the  yards  at  Deptford  and  Woolwich 
unnecessary.  The  estimate  fer  this  work  was  only  £700,000,  whereas 
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Binee  that  time  fiiUy  at  mueli,  if  not  mores,  has  been  spent  upon 
Woolwich,  with  a  very  inferior  result;  indeed,  it  is  not  even  too  late 
to  undertake  this  plan  for  Chatham  now,  and  would  well  repay  the 
ezpenditare.  In  designing  and  eanrying  into  effect  this  important 
daaa  of  public  works,  so  as  to  render  them  suocesafal,  a  thorough 
knowledge  of  the  natnie  and  operation  of  tides,  winds,  currents, 
soundings,  and  all  the  departments  of  hydrography,  physical  geogra- 
phy, and  geology  is  necessary,  and  in  these  sciences  much  is  due  to 
the  exertions  of  Beaufort,  fiidlock,  Washington,  Denbam,  Buckland, 
De  k  Btehe,  Lyell,  Greenongh,  Sedgwick,  Murchison,  Phillips,  and 
others. 

BeveimetUSy  or  Betaimng  fTo/ilff.— These,  until  near  the  latter  end 
of  the  last  century,  bad  been  usually  built  with  borizontal  foundations 
and  courses,  the  interior  side  being  almost  vertical,  and  the  exterior 
with  a  flat  face  and  very  little  batter,  or  in  msny  cases  vertical  The 
curved  fiice  retaining  wall  was  latterly  introduced,  with  the  foundation 
and  courses  inclining  from  the  horisontal,  so  as  to  conform  with  the 
radius  of  curvature;  this  form  of  wall  is  preferabb,  in  many  cases, 
to  the  old,  as  combining  greater  strength  with  a  less  section,  and 
being  more  ooaivenient  in  other  respects,  and  was  commonly  used 
by  Rennie  in  his  various  works,  when  applicable. 

To  whom  the  introduction  of  this  improved  form  of  wall  is  due  it 
is  difficult  to  ascertain  with  accuracy ;  but  Rennie,  Ralph  Walker, 
and  Jessop  were  amongst  the  first  who  brought  it  into  use.  A 
further  improvement  was  made  in  the  retaining  walls  used  at  Sheer- 
ness  in  1815  by  Rennie,  where  the  foundation  being  composed  of 
soft  alluvial  mud  and  quicksand,  to  a  great  depth,  more  than  usual 
precautions  were  necessary  to  render  the  walls  substsntial  and  secure. 
The  object  waa  effeeted  by  enlarging  the  base,  and  making  the  inte* 
rior  hollow,  like  a  caisson,  with  the  bottom  in  the  form  of  an 
inverted  dome ;  the  outer  or  river  face  being  concave,  and  the  founda- 
tion, for  a  certain  width,  kid  reclining  at  right  angles  to  a  tangent 
from  the  curved  face  of  the  firont  of  the  wall ;  the  remainder  of  the 
foundation  was  horizontal,  and  the  backer  land  side  of  the  wall  was 
vertica].  Thus  there  was  both  a  front  and  back  wall  connected  to- 
gether by  cross  walls,  forming  one  mass ;  the  inverted  arches  or 
domes  under  the  hollow  spaces  being  filled  with  chalk  and  gravel 
ooucrete,  and  the  whole  resting  upon  a  well-connected  platform  of 
piles  and  cross-beams  and  planking.  By  thus  distributing  the  same 
quantity  of  materials  over  a  greater  surface,  the  vertical  weight  per 
square  foot  was  reduced^  and  the  desired  stability  was  obtained  upon 
this  very  difficult  and  treacherous  foundation.  Rennie  had  preriously 
tried,  with  success,  a  wall  of  a  similar  principle,  and  under  similar 
circumstances  at  Grimsby.     General  Bentham  also  tried  a  similar 
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principle,  about  the  same  time,  which  was  not  ao  auccesaiul,  in  con- 
sequence  of  an  unsuitable  form  and  conatruction. 

The  coffer-dams  which  Rennie  employed  for  constructing  the  walls 
at  Sheemess  are  worthy  of  remark,  as  being  the  most  extensive 
and  difficult  that  had  been  constructed  up  to  that  period.  The 
bottom  being  soft  mud  to  a  considerable  depth,  piles  of  60  feet  to 
80  feet  in  length,  were  necessary,  and  when  driven  and  braced  in 
their  places  as  far  as  practicable,  chain  bars  and  raking-shores 
from  the  land  were  requisite,  in  order  to  counteract  the  alternate 
prej»ure  inwards  and  falling  outwards,  occasioned  by  the  badness  of 
the  foundation  and  the  heavy  shocks  of  the  waves  to  which  they  were 
exposed.  In  order  to  break  the  effects  of  the  sea  during  storms,  he 
employed  a  series  of  old  men-of-war  hulks,  to  act  as  floating  break- 
waters ;  these  were  useful  to  a  certain  extent,  so  long  as  they  held 
firm  in  their  places ;  but  at  times,  during  heavy  gales,  they  dragged 
their  moorings,  and  driving  against  the  dams,  occasioned  considerable 
damage;  upon  the  whole,  however,  they  were  useful.*  In  order  to 
give  greater  security  to  the  dams,  and  to  prevent  leakage,  a  con- 
siderable quantity  of  grooved  and  tongued  sheathing-piles  were  neces* 
sary  for  the  works ;  and  to  effect  this,  he  invented  a  machine  woiked 
by  a  steam-engine,  which  answered  the  purpose  effectually,  at  a  cost 
of  one-sixth  of  the  price  of  manual  labour,  and  as  it  was  unsafie  to 
withdraw  any  of  the  ooffer-dam  piles,  he  made  another  machine  fur 
cutting  them  off  at  the  ground  level,  below  low  water,  which  was  also 
found  very  useful. 

The  dams  for  founding  the  sea-locks  of  the  Caledonian  Canal  at 
Fort  William  and  near  Inverness,  by  Telford,  are  worthy  of  remark. 
In  the  former  case,  great  difficulties  arose,  in  consequence  of  the 
foundation  being  rock,  at  some  depth  below  low  water ;  this  was  over- 
come by  ingeniously  securing  the  piles  to  the  rock ;  and  in  the  latter 
case,  where  the  bottom  was  sofk  mud,  the  difficulty  was  obviated  by 
bringing  cargoes  or  masses  of  earth  and  clay  from  a  considerable  dis- 
tance,  and  afterwards  driving  the  piles  through  the  made  ground.  The 
great  dam,  1000  feet  in  length,  for  building  the  foundations  of  the 
river-wall  and  New  Houses  of  Parliament,  by  James  Walker,  is 
another  good  example.  The  late  Peter  Ewart  was  among  the  first  who 
introduced  cast  and  wrought  iron  for  dams,  for  piling  in  general,  and 
for  wharfs ;  it  has  been  since  eifiployed  by  WcJker,  Sibley,  Steven- 
son, and  others,  in  many  situations,  with  great  success.  At  the  Albiun 
Mills,  already  mentioned  as  the  first  steam-mill  constructed  in  1785, 
by  Watt  and  Rennie,  on  the  banks  of  the  Thames,  close  to  Black- 
friars  Bridge,  the   foundation   being  soft  mud  and  moving  sand, 

*  Floating  breakwaters  of  timber  have  latterly  been  tried,  as  a  substitute  for 
more  solid  constructiMns,  but  the3'  have  not  hitherto  succeeded. 
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inYerted  arches  were  fonned  upon  the  ground,  between  the  founda- 
tion courses  of  the  walls,  so  that  the  whole  area  of  the  building 
obtained  support  by  the  same  weight  resting  upon  an  increased  base. 

Drainage, — In  works  of  draining  extensive  districts  of  low  marsh 
or  fen  lands,  the  Romans,  with  their  usual  energy  and  ability,  effected 
much,  and  the  Po-dike,  Caer-dike,  and  the  embankment  of  the  Thames, 
amongst  other  works,  are  good  examples.  After  they  left  the'  country, 
it  relapsed  into  its  former  state  of  barbarism,  and  so  remained  for 
ages,  until  the  art  of  drainage  may  be  said  to  have  been  lost.  Upon 
its  revival  the  Dutch,  from  necessity,  had  become  extremely  skilful, 
and  were  celebrated  throughout  Europe  at  a  remote  period,  almost 
before  engineering  commenced  in  Great  Britain.  On  account  of 
the  proximity  to  England,  and  their  experience  in  these  kind  of 
works,  when  it  became  a  question  of  draining  the  extensive  dis- 
tricts of  low  marshy  land  on  the  east  coast  of  England  bordering 
upon  the  Humber,  the  Witham,  the  Ancholme,  the  Welland,  the 
Nene,  and  the  Ouse,  it  was  natural  that  recourse  should  be  had  to 
those  who,  from  their  skill  and  experience,  had  already  acquired  such 
reputatbn  as  the  Dutch ;  accordingly  we  find,  in  the  reign  of  Charles 
the  first  (when  it  was  determined  to  drain  the  great  level  of  the  fens, 
afterwards  called  the  Bedford  Level,  from  the  name  of  the  Earls  of 
Bedford,)  Cornelius  Vermuyden  came  over  frcnn  Holland,  and  after 
draining  the  level  of  Hatfield  Chase,  adjoining  the  Trent,  and  acquiring 
considerable  celebrity  and  influence,  was  knighted  by  the  king.  He 
planned  great  works  in  1640,  at  the  Bedford  Level,  for  Francis  Earl 
of  Bedford,  but  the  execution  of  Vermuy den's  plans  were  prevented 
by  the  Civil  War,  and  were  afterwards  carried  into  effect  by  William, 
the  successor  to  Francis,  Earl  of  Bedford,  after  much  discussion  and 
controversy,  and  were  successful  in  draining  the  level  to  a  certain 
extent.  The  plan  in  1651  consisted  in  placing  a  sluice  across  the 
River  Ouse,  at  Denver,  about  1.5  miles  from  the  sea  at  Lynn,  where 
the  Ouse  enters  the  Great  Wash,  so  as  to  exclude  the  tidal  waters, 
leaving  the  channel  of  the  River  Ouse,  above  that  sluice,  for  dis- 
charging the  ft^h  waters  only ;  these  it  was  proposed  to  conduct  from 
all  parts  of  the  land  by  small  lateral  drains  or  canals,  carried  to  the 
river  in  as  direct  courses  as  practicable,  having  sluices  at  their  junction 
with  the  river,  to  prevent  the  floods  from  entering  them  and  covering 
the  adjacent  lands.  He  also  cut  a  new  channel,  about  20  miles  long, 
called  the  Bedford,  or  Hundred  Foot  River,  for  a  part  of  the  River 
Ouse,  from  the  point  where  Denver  Sluice  was  erectetl,  to  the  old 
channel  of  the  Ouse,  at  Earith,  where  another  stanch  or  sluice  was 
placed  for  preventing  the  tide  from  going  beyond  that  point. 

Vermuyden  considered  that  by  adopting  this  plan,  and  having  only 
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the  fresh  waters  to  eontend  with,  he  would  get  rid  of  that  moot 
powerful  enemy  to  drainage,  the  tide ;  and  then,  having  only  to 
deal  with  the  fresh  water,  he  antieipated  no  difficulty  in  acosm- 
pliahing  the  complete  drainage  of  the  land.  For  a  time  the  plan 
answered  tolerably  well,  and  effected  considerable  improvement  in 
the  drainage ;  but  he  overlooked  the  important  facts  that  the  tidal 
waters  formed  the  most  impoitant  agent  in  keeping  open  tke 
channels  of  the  rivers,  in  preserving  a  good  outftdl  finr  the  drain- 
age waters  to  the  sea;  that  by  excluding  the  tidal  waters,  die 
channel  of  the  rivers  would  suffer,  in  proportion  to  the  quantity  of  watar 
which  was  thus  abstracted  from  them,  and  that  thus  in  time  tfaey 
would  become  incapable  of  effectually  discharging  the  drainage  waters ; 
that  the  outfalls  of  the  rivera  would  also  suffer  in  the  same  proportion, 
and  then  the  marsh- land  districts,  depending  upon  them  for  their 
drainage,  would  revert  to  their  fonner  inefficient  state,  and  so  it 
happened  with  the  Bedford  Level.  Tke  month  of  the  channel  of  the 
River  Ouse,  which  is  the  chief  outfall  for  the  drainage  of  the  district 
where  the  Bedford  Level  is  situated,  being  deprived  of  ita  aceua- 
tomed  and  natural  scouring  power  of  tidal  water,  became  so  ohatructed 
by  shoals,  that  the  land  waters  coukl  not  pass  off  to  the  sea.  In 
proportion  as  the  drainage  beeame  defective  in  process  of  time,  aa  it 
necessarily  did  under  the  system  adopted,  windmilb  were  eroded  to 
work  scoop-wheels,  with  a  lift  of  4  or  6  feet,  for  raising  the  water 
out  of  the  lateral  canals  into  the  river*  lu  1713,  Denver  Sluice  was 
undermined  and  blown  up  by  the  floods,  and  the  tide  recovered,  to 
a  certain  extent,  its  ancient  receptacles,  and  if  proper  meaaurea  had 
then  been  adopted,  both  the  drainage  and  the  navigation  would  hafe 
been  restored  to  an  efficient  state ;  but  the  sluice  wae  rebuilt  after  a 
few  years  on  the  old  system,  and  the  drainsge  and  navigation  bacnne 
deteriorated  as  before.  During  the  past  century  the  drainage  o£  the 
Bedford  Level,  aa  well  as  odier  districts,  has  been  submitted  to,  and 
has  occupied  in  sueceaaion  the  attention  of  the  ablest  engineera  of  the 
day ;  among  whom  may  be  mentioned  the  names  of  Perry,  Elstobb^ 
Grundy,  Golborne,  Armstrong,  Kinderly^  Smeaton,  Jenop,  Chap* 
man.  Page,  Robert  and  William  Mylne,  Huddart,  Ramie,  Telfnd, 
Walker,  G.  and  J.  Rennie,  Cubitt,  Rende),  and  others. 

Amongst  the  most  remarkable  operations  of  this  nature,  may  be 
mentioned  the  worka  upon  the  river  Ouse,  for  the  purpose  of  im- 
proving the  drainage  and  navigation,  which  had  became  serioaaiy 
affected  by  the  accumulation  of  sanda  at  its  mouth,  and  Uie  abstnM^ 
tion  of  die  tidal  waters  above  mentioned.  The  principal  delect 
existed  immediately  above  the  town  of  Lynn,  where  the  river  took 
an  extraordinary  bend  almost  at  right  angles  to  its  general  course, 
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far  ft  leogth  of  &i  miles,  forming^  almoet  ft  Bemicircle,  the  diameter 
of  which  Wftfl  only  2|  miles;  ipdependently,  moreover,  of  this 
eircuitous  course  by  which  so  much  fsJl  or  inclinfttioQ  of  the  current 
wss  lost,  the  channel  was  so  irregular  and  disproportionate  in  width, 
and  so  much  encumbered  with  shifting  sands,  that  the  tidal  and 
fresh  wmteni  were  unable  to  force  their  way  through  them ;  thus  the 
drainage  waters  were  penned  up  above,  and  being  unable  to  get  off, 
formed  a  tranquil  pool,  which  during  floods  frequently  broke  the  banks 
and  inundated  the  surrounding  country,  the  channel,  moreover,  being 
deprived  of  its  natural  scour,  silted  up  in  the  same  proportion.  In 
order  to  obviate  this  great  and  growing  evil,  the  ablest  engineers  of 
the  day  were  consulted,  and  they  unanimously  concurred  in  the 
opinion,  that  the  only  sure  means  of  providing  a  remedy  was  to  cut 
off  the  bend  in  the  Ouse,  by  making  the  shortest  channel  between 
its  two  eztronitiea.  This  plan  was  first  proposed  by  Bridgeman,  in 
the  year  1724,  and  was  subsequently  recommended  by  the  various  engi* 
neers  of  the  day  who  succeeded  him»  In  the  year  1*792,  an  Act  was 
passed,  after  great  opposition,  empowering  a  certain  body  of  Com- 
missioners to  carry  into  effect  this  cut,  which  was  called  the  £au 
Brink  Gut,  the  expenses  of  which,  estimated  at  about  £80,000,  were 
to  be  defrayed  by  a  tax  of  4cf.  per  acre  on  the  middle  and  south 
levels  of  the  Bedford  Levdf  comprising  about  300,000  acres  of  land 
drained  by  the  Ouse.  This  great  work  was  to  have  been  carried  into 
effect  by  Robert  Mylne  and  Sir  Thomas  Hyde  Page ;  but  they  disagreed 
as  to  the  proper  form  and  dimensions  of  the  cut,  and  referred  the  mat- 
ter to  Captain  Huddart,  who  decided  between  them ;  so  much  money, 
however,  had  been  spent  in  litigation,  that  the  tax  which  was  levied  to 
pay  far  its  execution  was  eidiausted.  In  isn^  another  Act  of  Parlia- 
ment was  obtained,  empowering  certain  Commissioners  to  raise  addi- 
tional and  increased  funds  from  the  lands  which  it  was  supposed 
would  be  benefited  by  it,  and  the  execution  of  the  work  with  its 
hranches  was  intrusted  to  the  late  Mr.  Rennie,  as  the  principal  engi- 
neer. The  Eau  Brink  Cut,  which  wss  executed  according  to  the  award 
of  Huddart,  and  the  works  oxmected  with  it,  were  finished  and  opened 
on  the  IMi  of  July,  1821,  and  very  beneficial  effects,  as  had  been  anti- 
cipated, immediately  followed ;  the  extraordinary  wet  winter  of  1821 
which  succeeded,  proved  its  success  beyond  doubt,  for  soon  after  the  cut 
was  opened  the  low-water  line  in  the  Ouse,  immediately  above  it,  fell 
five  faet,  which  necessarily  produced  a  corresponding  increase  in  the 
fall  or  inclination  in  the  current,  and  thus  gave  it  increased  velocity 
and  power  to  scour  away  and  remove  the  obstacles  in  the  bed  of  the 
river,  and  to  discharge  a  greater  quantity  of  water  in  the  same  time,  as 
well  as  a  longer  period  for  discharging  it,  to  the  great  benefit  of  the 
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country  drained  by  it.     The  tidal  waters,  moreover,  being  freed  from 
the  shifting  sands  and  circuitous  course  of  the  old  channel,  and  being 
confined  in  one  mass  in  the  new  direct  channel,  acted  with  greater 
effect ;  finding  their  way  upwards,  and  becoming  united  with  the  fresh 
waters  in  enlarging  and  deepening  the  channel  above,  they  kept  it 
open  to  its  proper  dimensions,  and  thus  both  the  drainage  and  the 
navigation  derived  benefit  from  this  great  work.     The  improvement 
was  carried  still  further,  in  adding  one-third  to  the  dimensions  of  the 
cut,  particularly  at  the  upper  end  ;   by  this  means  an  additional  Ml 
of  about  2  feet  6  inches  was  obtained,  making  a  total  increase  of  about 
7  feet  6  inches  in  the  fall  of  the  current  at  the  upper  end.    The  effect 
of  these  improvements  has  been  to  increase  greatly  the  produce  and 
value  of  upwards  of  300,000  acres  of  land  drained  by  the  Ouse, 
which  otherwise  could  not  have  been  cultivated.    The  measure,  like 
almost  all  other  great  improvements,  encountered  great  opposition  at 
the  time,  and  in  order  to  tranquillise  the  fears  of  some  and  satisfy  the 
prejudices  of  others,  various  minor  interior  works  were  provided,  such 
as  locks  and  weirs,  for  penning  up  the  water,  most  of  which,  but  for 
existing  prejudices,  it  would  have  been  better  to  have  dispensed  with, 
and  to  have  removed  Denver  sluice,  raising  the  banks  on  the  various 
rivers  above,  so  as  to  have  restored  them  to  their  natural  state,  and 
thus  by  admitting  a  greater  quantity  of  tidal  water,  to  have  scoured 
out  their  channels,  and  thereby  have  enabled  them  to  carry  off  the 
drainage  waters  more  effectually. 

A  similar  operation  was  executed  by  Telford  and  Rennie,  on  the 
river  Nene,  in  1829,  at  the  Nene  outfall,  which  commences  about 
five  miles  below  Wisbeach,  and  terminates  at  Skate's  Comer,  a 
length  of  nearly  5  miles,  where  it  joins  the  great  estuary  of  the 
Wash.  The  beneficial  effects  of  this  work  have  been  very  extraor- 
dinary ;  the  low-water  mark  has  been  lowered  10  feet  6  inches,  and 
a  district  of  above  100,000  acres  has  been  completely  drained  and 
brought  into  cultivation,  which  formerly  for  the  greater  part  of  the 
year  was  little  better  than  a  stagnant  marsh;  the  navigation  has 
been  so  much  improved,  that  the  tide  rises  14  feet  at  Wisbeach,  and 
vessels  of  200  tuns  are  now  enabled  to  come  up  to  that  town,  where  pre- 
viously the  river  was  only  navigable  for  small  sloops ;  and  at  Sutton 
Bridge,  8  miles  lower  down,  vessels  of  above  600  tons  can  arrive  where 
formerly  there  was  only  water  for  vessels  of  200  tons. 

The  river  Nene  having  been  thus  improved,  so  as  to  enable  it  to 
carry  off  the  tidal  and  fresh  waters,  an  extensive  plan  for  the  interior 
drainage  was  designed  and  carried  into  effect  by  Telford,  in  1830. 
It  consisted  of  one  main  drain  of  proper  dimensions,  with  two  sub- 
sidiary drains  of  smaller  capacity,  extending  above  20  miles,  as  fiir 


Digitized  by 


ADDRESS  OF  THE  PRESIDENT.  29 

as  Thorney,  to  bring  down  and  discharge  all  the  water  from  the  low 
fen-land  districts  into  the  upper  end  of  the  new  outfall,  by  means  of 
a  capacious  new  sluice  with  self-acting  gates,  which  continues  to 
discharge  the  water  from  the  drains  into  the  Nene,  so  long  as  the 
level  of  the  water  in  the  drain  is  higher  than  that  of  the  river ; 
but  whenever  the  water  in  the  river  is  higher,  the  sluice-gates  close 
and  prevent  the  river  water  from  entering.  This  plan  of  Telford's 
resembled  one  previously  proposed  by  Rennie  for  the  same  object, 
but  which  was  upon  a  more  extensive  scale,  and  was  accompanied  by 
the  important  addition  of  catch- water  drains. 

In  1806,  Rennie  proposed  and  carried  into  effect  a  complete 
system  of  drainage,  for  an  extensive  district  of  fen-land,  called  the 
East,  West,  and  Wildmore  Fens,  bordering  upon  the  river  Wiiham 
into  which  they  drained,  about  10  miles  above  Boston.  Rennie  at 
once  perceived  the  defects  of  the  Witham  as  a  means  of  drainage 
and  navigation,  and  decided  that  until  the  river  was  improved  by 
shortening  its  course  and  increasing  the  capacity  of  its  channel,  the 
complete  drainage  could  not  be  affected.  This  plsn  he  proposed,  but 
the  opposition  was  so  strenuous  that  he  was  obliged  to  abandon  it,  and 
to  carry  his  main  drains  into  the  river  below  the  town  of  Boston :  he 
divided  the  drains  into  two  classes ;  one  set  he  technically  termed 
catch-water  drains,  which  running  along  the  base  of  the  hills 
surrounding  the  low  lands,  intercepted  all  the  high  land  waters, 
which,  descending  with  great  velocity,  would  soon  have  overwhelmed 
the  low  lands,  in  addition  to  the  water  falling  upon  them  according  to 
the  extent  of  their  surfaces.  These  high  land  waters  were  conducted 
by  the  catch-water  drains  into  a  main  drain,  which  discharged  the 
waters,  by  a  self-acting  sluice,  into  the  Witham  immediately  below 
Boston ;  the  low  land  waters  thus  freed  from  the  high  land  waters, 
were  conducted  by  separate  drains  into  another  main  drain  at  Hobhole, 
about  3  miles  lower  down  the  Witham,  where  there  was  more  fall. 
By  this  means  both  classes  of  waters  were  discharged  without  inter- 
fering with  each  other;  means  were  also  secured  of  discharging 
all  the  water  by  the  lower  drain  at  Hobhole,  in  case  it  should  be  found 
necessary,  which  ultimately  happened,  and  it  was  made  of  additional 
capacity  for  that  object.  The  district  was  thus  completely  drained, 
and  from  a  stagnant  marsh  was  converted  into  corn-fields. 

The  Witham  being  left  to  itself,  became  silted  up  in  1827,  as  had 
been  foreseen  by  Rennie,  and  the  neap  tides  scarcely  flowed  above  3  to 
4  feet  at  Boston.  The  channel  was  then  improved  as  recommended  by 
him,  and  the  river  is  now  in  such  a  state  that  vessels  drawing  12  and 
14  feet  arrive  at  Boston,  and  the  whole  country  drained  by  the 
Witham  has  been  proportion  ably  benefited. 

He  proposed  a  similar  plan  for  the  improvement  of  the  Great  Bed* 
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ford  Letel  in  181 1»  the  cost  of  which  he  estimated  at  £1,188,189 ; 
but  nnfortaaately  for  that  di&trict  it  has  never  yet  been  carried  into 
effect,  although  it  would  haye  amply  repaid  the  outlay.  The  origin  of 
the  above  ayatero,  it  is  believed,  ia  due  to  Rennie,  although  it  is  said 
by  some  that  the  Romana  employed  catch-water  dntinay  and  the 
Caer-dike  ia  quoted  aa  an  example :  it  is,  however,  by  no  means  dear 
whether  it  was  not  merely  a  navigable  canal  to  oonnect  the  Nene  and 
the  Witbam ;  at  all  events,  the  system,  if  ever  it  existed,  had  long  been 
abandoned,  and  the  revival,  at  leaat,  in  modern  times,  is  due  to  him. 
He  also  proposed  the  drainage  of  the  Hatfield  Chaae  and  Ancholme 
districts,  and  Romney  Mamh,*  Holdemesse,  and  other  diatricta  upon 
similar  principlea,  where  drainage  had  been  tried  and  had  only  par^ 
tially  succeeded. 

After  mature  consideration  and  experience,  it  appears  that  the 
safest  and  most  certain  principles  of  drainage  and  navigation  are :-» 
The  improvement  of  the  channels  and  outfalls  of  the  riverat  aa  for  as 
may  be  practicable,  for  the  free  admission  and  diM^harge  of  the  tidal 
and  fresh  waters ;  with  interior  drains,  well  laid  out,  of  proper,  propor^ 
tion  and  capacity  for  the  low  land,  and  catch«water  drains  for  the 
high  land  'waters,  and  according  to  circumstancea,  the  drainage  and 
navigation  may  be  combined  or  kept  seperate. 

Steam  Dramage. — ^Where  natural  drainage  could  not  be  effected, 
or  waa  only  imperfectly  applied,  recourse  waa  had  to  windmills  sad 
scoop  wheels,  as  still  used  in  Holland ;  these  were  alwaya  adopted 
until  1820,  when  Watt's  steam-engine  was  successfully  apfdied  by 
Rennie  to  work  a  large  scoop-wheel,  for  draining  Bottialuun  Fen, 
near  Ely.  Subsequently  this  valuable  aystem  has  been  applied  and 
extended  by  Glynn,  Field  and  others,  to  the  great  improvement  of 
fen-lands,  by  draining  the  water  lower  beneath  the  surfooe  tiun 
could  be  done  by  windmilla,  which  are  now  almost  generally  saper- 
aeded  by  steam  enginea;  the  latter  can  be  uaed  when  reqniied, 
whereaa  the  windmills  can  only  be  employed  when  there  ia  wind; 
and  it  frequently  happens  that  calms  prevail  during  rainy  weather,  st 
the  very  time  when  the  miUs  are  most  wanted. 

Whilst  carrying  out  the  improvements  of  the  outfolls  and  moodis 


*  The  difficulties  here  are  peculiar,  in  consequence  of  the  coast  being  iiir^ 
rounded  with  a  broad  belt  of  loose  shingle,  which  renders  it  neceasarj  to  eany 
the  drainage  water  through  the  sea  banks  by  dose  trnmels,  with  ytlrtm  «t  tteir 
outer  extremitiea,  so  as  to  be  forced  open  by  the  hydranllo  pressure  of  tbe  wster, 
Dymchurch  wall,  or  sea-bank,  here  is  well  worthy  of  remark:  it  was  formed 
in  the  Dutch  manner  by  stakes  wattled  together,  and  constantly  required 
repair ;  it  has  since  been  faced  with  stone  paying,  at  an  inclination  of  about 
6  to  1,  which  stands  well,  and  resists  effectually  the  heaty  seas  to  wbldi  it  it 
exposed. 
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of  riven,  it  often  oecun  that  hurge  tracta  of  land  and  mud  may  be 
converted  into  fine  arable  land,  fit  for  agricuUoral  purpoecs,  by  acce- 
lerating the  natural  accomulation  of  warp,  or  alluvial  matter,  held  in 
mechanical  auapenrion  by  die  water,  and  which,  from  the  absence 
of  proper  meatuiet,  it  otherwiee  carried  away  without  producing  any 
benefit.  The  works  fer  this  object  and  for  improving  the  drainage  and 
navigation^  if  properly  conducted,  consist  generally  in  regulating  and 
confining  the  channels  of  the  rivers,  through  the  sands  below  high- 
water  mark,  to  one  channel,  fiir  both  the  flood  and  ebb  waters,  and 
aeoekrating  gradually  the  accumulation  of  alluvial  deposit,  by  jetties 
and  other  light  works  adjacent  to  them ;  in  proportion  as  the  deposit 
accumulates,  the  works  are  raised  until  vegetation  appears,  which  ge- 
nerally takes  place  about  the  level  of  high  water  of  neap  tides,  and  then 
the  land  is  embanked  from  the  sea.  The  system  of  warping  or  artifi- 
cially soiling  bad  land  where  iht  levels  will  permit,  has  been  practised 
lor  many  years  along  the  Trent,  Ouse,  and  Humber,  with  consider- 
able success.  The  operation  consists  in  admitting,  through  sluices 
and  canals  made  for  the  purpose,  the  water  charged  with  alluvial 
matter  in  suspension,  to  the  lands  to  be  warped,  which  are  sur^ 
rounded  with  embankments,  and  after  having  deposited  the  alluvial 
matter  the  waters  are  conducted  away  again  to  the  river ;  this  prooeas 
is  repeated  at  intervals  until  the  lands  have  been  sufficiently  warped, 
and  thus  lands  which,  in  some  cases,  are  situated  several  miles 
from  the  riven,  and  were  comparatively  worth  little,  have  become  ex- 
tremely valuaUe.  If  these  operadons  be  judiciously  conducted,  the 
outfalls  of  the  rivers,  and  the  harbours  and  drainage  and  navigation 
depending  on  them,  may  be  greatly  improved,  and  Uie  land  gained 
daring  the  operation  will,  in  many  cases,  amply  repay  the  cost  of 
gaining  it.  In  Holland,  and  other  countries,  there  is  a  great  field 
open :  much  depends  upon  the  aituatlon  and  other  local  circum- 
stances ;  considerable  judgment  and  skill  is  required  in  selecting  the 
districts,  and  in  properly  applying  the  system,  but  its  consequences 
are  so  important  that  it  is  wdl  worthy  of  the  attention  of  engineera. 
A  scheme  of  this  kind  upon  an  extensive  scale  is  about  being  carried 
into  effect  at  the  mouth  of  the  Ouse  and  Nene,  where  above  30,000 
acres  of  land  will  be  gained,  and  great  improvement  will  be 
e&cted  in  the  drainage  and  narigation  of  the  extensive  districts 
drained  by  the  Ouse  and  Nene.  The  same  principle  is  applicable, 
in  some  cases,  for  converting  shoals  into  efiective  breakwaters. 

Machinery  and  Mafmfaetures.—Th^  improvement  and  extension 
of  machinery  and  manufactures  by  new  inventions  and  applications 
have  been  immense  since  the  time  of  Smeaton.  Previous  to  that 
period  wood  waa  ahnoet  exchuively  used  in  the  construction  of  ma- 
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cbinery.     Desagalien,  Leupold,  GraveBande  and  oUier  writen,  have 
given  descriptions  of  the  best  specimens  of  mills  and  machinery  in 
use  a  centuiy  ago,  but  they  were  very  defective,  both  in  proportion 
and  construction,  when  compared  with  modem  machinery  for  sxmikr 
purposes.    The  introduction  of  cast  iron  by  Smeaton,  in  1754,  was  a 
great  step  in  advance.     He  began  by  employing  cast  iron  for  the  axis 
of  one  of  his  earliest  windmills«in  1754;  then  in  1769,  for  the  shaft 
of  a  water-wheel,  and  the  main-wheel  attached  to  it,  for  boring  cannon 
at  Carron ;   cast  iron  afterwards  was  generally  adopted  for  axes,  but 
as  some  of  them,  which  were  improperly  made,  gave  way,  the  applica- 
tion of  cast  iron  in  other  machinery  was  in  some  measure  retarded, 
until  Watt  applied  his  steam-engine  to  drive  mills.    The  Albion  Mills, 
constructed  by  Rennie,  in  1784,  and  worked  by  Watt's  steam-engine, 
may  be  considered  as  the  first  complete  example  of  the  emjAoyment 
of  iron  in  every  part  of  machinery,  except  for  the  teeth  of  some  of 
the  wheels,  which  were  made  of  hard  wood,  for  working  into  the  iron 
teeth  of  other  wheels ;  that  example  also  showing  the  true  fonn  of 
teeth,  with  a  fine  pitch,  and  adequate  depth  and  breadth  and  adjust- 
ment with  each  other,  so  as  to  work  well  together  with  the  least 
friction,  and  the  use  of  bevel  gear,  which  is  the  perfection  of  modern 
millwork. 

The  great  improvement  effected  in  the  design,  proportion,  and  con- 
struction of  millwork,  together  with  the  steam-engine,  enabled 
machinery  to  be  driven  with  greater  velocity,  increased  action,  and 
diminished  friction,  and  thus  greater  effect  was  produced  with  the 
same  amount  of  power. 

We  are  indebted  to  our  honorary  member,  Professor  Willis,  for  his 
able  investigation  of  the  teeth  of  wheels,  and  to  Whewell,  Mosely, 
Jamieson,  6.  Rennie  (for  his  new  edition  of  Buchanan),  and  others, 
for  their  valuable  treatises  on  mechanical  and  engineering  subjects. 

The  invention  of  the  spinning-jenny  by  Hargreaves,  in  1767,  and  of 
the  means  of  drawing  out  the  fibres  of  cotton  between  successive 
pairs  of  revolving  rollers  in  the  water-twist  spinning,  by  Arkwright,  in 
1769,  followed  by  his  system  of  machinery  for  carding  and  preparing 
fibres  of  cotton  for  spinning,  in  1775,  occasioned  a  complete  revela- 
tion in  the  arts  of  manufacturing,  and  led  to  the  establishment  of  the 
factory  system,  with  its  self-acting  machinery.  A  somewhat  simflar 
system  had,  however,  been  introduced  in  the  Silk  Mills  at  Derby 
nearly  half  a  century  before ;  but  inasmuch  as  silk  naturally  consists 
of  a  series  of  fine  threads,  it  is  only  necessary  to  twist  or  retwist  them, 
in  order  to  combine  them  together,  which  is  a  very  simple  operation, 
compared  with  forming  the  short  detached  fibres  of  cotton  into  a  thread, 
without  the  aid  of  the  hand  to  guide  them ;  and  to  accomplish  this  by 
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machinery  was  extremely  difficult;  it  was,  however,  very  ingeniouBly 
overcome  by  Hargreaves  and  Arkwright  in  different  ways,  both  of 
which  were  combined  together  by  Crompton  in  the  mule  in  1771. 
Arkwright'a  water-spinning  was  subsequently  simplified  into  what 
is  technically  termed  throstle-spinnings  and  together  with  his  pre- 
paring machinery  of  1775,  was  adopted  for  spinning  worsted  by 
Toplis,  and  for  flax  by  Marshall.  Tlie  carding  machinery  was  also 
adopted,  with  suitable  modifications,  for  preparing  short  wool,  Har- 
greaves' spinning-jenny  being  used  for  spinning  it  into  yam  for  woollen 
cloth.  The  mule  for  a  long  wjiile  was  only  employed  for  cotton,  but  was 
adapted  by  Kelly  in  1790,  to  be  partly  worked  by  power  in  aid  of 
manual  labour,  and  was  soon  after  improved  so  as  to  spin  extremely 
fine  threads. 

All  these  valuable  inventions,  together  with  a  multiplicity  of  other 
ingenious  contrivances  connected  with  the  factory  system,  were  com- 
pleted and  brought  into  extensive  use  in  the  short  period  of  twenty 
years.  Machinery  for  printing  calico  was  introduced  by  Peel,  and 
perfected  by  others.  Watt,  in  1787,  introduced  chemicaJ  bleaching, 
which  was  afterwards  carried  to  great  perfection  by  Tennant.  Cart- 
wright,  in  1787,  invented  cloth-weaving  by  power,  although  it  was 
not  brought  into  use  until  twenty  years  after,  and,  in  1790,  he  in- 
vented machinery  for  combing  and  preparing  long  wool,  in  prepa- 
tion  for  being  spun  into  worsted.  Machinery  for  dressing  woollen 
cloth  by  teazles  was  perfected,  and  Harmer  invented  machinery 
for  shearing  it  in  1787.  This  has  since  been  carried  to  greater  per- 
fection by  Lewis.  Bramah,  in  1796,  introduced  the  hydraulic  press, 
which  furnished  the  means  of  pressing  doth,  books,  papers,  and  other 
articles  with  a  degree  of  force  which  could  be  accomplished  by  no 
other  means,  and  its  general  adoption  has  been  of  great  service* 
Self-acting  .machines  for  making  button-shanks  were  invented  by 
Heaton.  Boulton's  large  manufactory  at  Soho  contained  many  inven- 
tions besides  those  of  Watt.  He  invented  machinery  for  coining 
money  by  steam  power  in  1790,  and  erected  a  complete  establish- 
ment at  Soho,  where,  for  a  long  time,  he  executed  contracts  for  coin- 
ing money  for  the  British,  and  various  foreign  governments.  His 
plan  for  stamping  the  pieces,  consisted  in  exhausting  air  by  pumps 
worked  by  a  steam-engine,  from  vessels  properly  adapted  for  the  pur- 
pose, and  connected  by  valves  with  air  cylinders,  having  pistons  work- 
ing the  balance-beams  of  the  coining-presses.  By  opening  a  valve, 
air  is  exhausted  from  within  the  cylinder,  and  the  atmospheric 
pressure  acting  upon  the  piston,  turns  down  the  screw  of  the 
press  which  stamps  the  coin ;  by  re-admitting  air,  the  piston  rises  and 
with  it  the  screw,  thus  producing  an  alternate  rising  and  falling  motion 
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SO  as  to  strike  from  50"to  60  pieces  per  minute ;  as  the  screw  rises 
and  falls,  it  works  a  feeding  apparatus  for  supplying  blank  pieces, 
ready  prepared  for  stamping,  and  as  fast  as  one  piece  is  stamped  it  is 
pushed  off  the  die,  and  is  replaced  by  another.  The  apparatus  for 
cutting  out  the  blank  pieces  is  of  a  similar  description ;  the  whole 
is  self-acting,  and  is  a  most  beautiful  and  ingenious  contrivance. 
These  improvements  were  introduced  into  the  Royal  Mint,  at  Tower 
Hill,  which  was  constructed  in  1810,  under  the  direction  of  Messrs. 
Boulton  and  Watt,  who  furnished  the  steam-engines  and  the  coining 
machinery.  The  rolling  machinery  by  Aennie,  and  the  equalizing 
machinery  of  Barton,  constructed  by  Maudslay,  complete  this  mag- 
nificent establishment.  At  St.  Petersburg,  Copenhagen,  Calcutta, 
and  Bombay,  Messrs.  Boulton  and  Watt  erected  similar  establish- 
ments, with  rolling-mills  by  Rennie,  at  the  two  latter  places. 

The  whole  of  the  above  ingenious  and  valuable  inventions,  except 
power-weaving,  had  been  fully  carried  out  and  brought  into  successful 
practice  before  the  end  of  last  century.  The  brilliant  results  which 
were  obtained  from  these  inventions  excited,  in  an  intense  d^ree, 
the  skill  and  ingenuity  of  a  host  of  able  mechanicians  in  the  various 
departments  above  mentioned.  The  most  miuut«  operations  were 
reduced  to  system  by  the  use  of  machines,  and  the  high  profits  derived 
from  manufacturing  by  machinery,  while  the  prices  of  the  articles  ccor 
tinued  the  same  as  those  formerly  produced  by  manual  labour,  occa- 
sioned a  readiness  before  unknown  to  adopt  all  new  machines,  as 
well  as  to  extend  and  improve  them. 

Water-wheels, — The  general  introduction  of  self-acting  machines 
induced  the  construction  of  more  extensive  mills  of  all  kinds,  and 
rendered  necessary  the  use  of  more  powerful  and  better  regulated 
prime  movers.  Water-wheels  were  employed  as  the  moving  power  at 
the  early  establishments  of  Cromford,  Belper,  Matlock,  Bakewell 
Lanark,  Cattran,  Deanstone,  &c. ;  and  when  the  governor  was  after- 
wards applied  to  water-wheels  by  Strutt,  at  Belper,  the  motion  and 
power  were  regulated  with  a  degree  of  uniformity  almost  equal  to 
that  of  the  steam-engine,  and  water  was  rendered  as  perfect  a  moving 
power  as  its  nature  admitted  of.  Rennie,  it  is  believed,  first  implied 
the  descending  shuttle,  by  which  the  flow  of  water  is  regulated  over 
its  upper  edge,  so  as  to  obtain  the  full  benefit  of  the  fall,  instead 
of  passing  under  the  shuttle  as  formerly,  whereby  some  of  the  fieJl  is 
lost.  He  improved  the  construction  of  the  wheel,  increased  the  width 
and  diminished  the  depth  of  the  buckets,  at  the  same  time  aug- 
menting the  velocity  of  the  periphery  from  3  feet  to  5  feet  per  second. 
By  these  means  nearly  75  per  cent,  of  the  power  was  realized.  Stnitt's 
improvements  in  water-wheels,  executed  by  Hewes,  consist  in  making 
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them  with  slender  iron  arms  and  oblique  tie  rods,  with  segments  of 
teeth  on  the  circumference  of  the  wheel,  turning  pinions  with  nearly 
the  same  velocity  as  cranks  of  steam-engines,  and  rendering  them 
almost  equally  applicable.  In  this  department  Donkin  and  Fairbaim 
hare  also  taken  a  conspicuous  part. 

The  turbine,  or  a  modification  of  the  horizontal  water-wheel,  by 
Foumeyron,  has  latterly  been  introduced  into  this  country  from  France, 
with,  it  is  said,  considerable  success.    The  governor  had  been  applied 
to  windmills  by  Hooper,  in  1789,  and  soon  afler  Watt  adapted  it  to 
his  rotative  steam-engine,  which  was  thereby  rendered  applicable  for 
turning  mills,  and  its  superiority  to  water,   and  every  other  power 
then  known,  became  manifest.     The  uniformity  and  certainty  of  the 
movement,  its  capability  of  extension  to  any  amount,  its  applicability 
to  any  sitoation,  rendered  its  adoption  almost  universal,  and  extended 
the  sphere  of  manufacturing  operations  from  the  weaver's  cottage 
and  the  banks  of  the  lonely  stream,  to  large  populous  towns,  such 
as  Manchester,  Leeds,  Macclesfield,  and  other  places,  wherever  cir- 
cumstances, independent  of  water,  were  favourable  for  their  adoption. 
The  concentration  of  manufacturing  operations,  caused  a  number 
of  small  machines  to  be  substituted  for  those  formerly  impelled  by 
hand  in  workmen's  cottages,  and  brought  together  in  large  buildings 
adapted  for  that  purpose,  and  worked  by  one  great  moving  power, 
and  so  combined  with  each  other  and  the  building,  as  to  render  a 
spinning  mill,  vrith  its  water  wheel,  or  steam  engine,  and  all  its 
accessories,  one  vast  and  complicated  machine.     A  new  school  for 
mechanics  was  thus  formed,  in  which  far  greater  power  than  had 
ever  before  been  applied  to  machinery,  was  to  be  distributed  amongst 
a  number  of  delicate  machines  of  the  greatest  variety  of  form  and 
complexity,  with  some  parts  minute  like  clock-work,  requiring  every 
gradation  of  force  to  drive  them,  and  corresponding  strength  in  some 
for  resisting  the  largest  and  others  the  smallest  impulse.     A  new  and 
extended  field  of  inquiry  and  observation  was  thereby  produced,  which 
brought  forward  artists  of  every  description  to  contribute  their  aid,  as 
to  one  common  stock  of   knowledge,  for  the  advancement  of  the 
new  system  of  manufacturing,  as  well  for  the  invention  of  new 
machines  and  processes,  as  for  the  multiplication  and  improvement 
of  those  previously  invented.    The  ingenious  and  valuable  labours  of 
the  great  mechanicians  of  the  last  century  have  been  most  ably  con- 
tinued by  their  successors,  many  of  whom  are,  or  have  been,  our  con- 
temporaries, and  who  with  a  greatly  extended  sphere  of  application, 
have  advanced  in  the  career  of  improvement   with   an  almost  un- 
paralleled rapidity. 
Many  new  machines  have  been  invented,  and  most  of  those  in 
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daily  use  hare  been  rendered  self-acting  or  automatical,  so  as  to 
require  no  further  aid  from  man,  than  the  mere  act  of  presenting  the 
materials  to  them  to  be  manufactured,  directing  their  progress  through 
the  machine,  and  disposing  of  them  afterwards. 

The  power  loom,  invented  by  Cartwright,  in  1*784,  was  afterwards 
improved  by  Austin,  Miller,  Horrocks,  M^Adam,  Lane,  Bowman, 
and  others,  and  its  employment  greatly  extended.     Machinery  for 
making  ropes  and  cordasre,  was  invented  by  Cartwright,  Grimshaw, 
Chapman,  and  others,  and  subsequently  carried  to  great  perfection 
by  Iluddart,  as  exhibited  in  the  establishment  of  Turner,  Huddart,  and 
Co.,  at  Limehouse.     This  ingenious  and  valuable  invention  consisted 
in  regulating  and  adapting  the  lengths  of  the  different  yams  or 
threads  composing  the  rope,  so  that  each  might  bear  an  equal  strain, 
which  could  not  be  done  on  the  old  system.     To  eflect  this,  a  series 
of  bobbins,    with  the  proper  lengths  of   yams  wound  upon  them, 
were  placed  in  a  frame  of  a  crescent  form,  and  the  yams   from 
these  bobbins  were  conducted  through  holes  in  a  vertical  guiding 
plate,  having  those  holes  arranged  in  concentric  circles ;  from  thence 
the  yams  passed  through  a  vessel  of  liquid  tar  or  pitch,  and  then 
through  a  single  hole  of  the  required  gauge,  on  to  a  large  reel 
mounted  in  an  oblong  frame,  to  which  a  rotatory  motion  about  t 
horizontal  axis,  was  communicated  for  twisting  all  the  yarns  tc^ether 
into  a  strand,  and  also  a  circular  motion  of  the  reel  at  right  mngles  to 
that  of  the  frame,  for  winding  the  strand  upon  the  reel,  as  hit  as 
they  were  wound  off  the  bobbins ;  a  guide  was  attached  which  regu- 
lated the  winding.     The  whole  was  worked  by  one  of  Watt's  steam 
engines.   By  this  beautifully-contrived  piece  of  mechanism,  the  whole 
of  the  yams  were  twisted  into  a  strand  of  the  required  dimensions. 
The  pitch  and  tar  employed  was  used  either  cold  or  warm,  and  de 
rived  the  application  of  warm  or  cold  register  cordage  accordingly. 
The  cables  were  formed  by  a  larger  machine,  combining  three  of  the 
above^escribed  frames  together,  each  having  one  of  Uie  strands  to 
form  the  cable  wound  upon  its  reel ;  but  the  axes  of  the  three  frames, 
instead  of  being  horizontal,  as  in  the  first  case,  were  vertical,  and  all 
mounted  in   one   large   frame,  which    received  a  rotatory  motion, 
about  a  vertical  axis  of  its  own,  and  carrying  round   the  minor 
frames  combined  within  it  in  order  to  twist  the  three  strands  toge- 
ther.  The  several  strands  were  unwound  from  the  reels,  in  the  minor 
frames,  as  fast  as  the  three  were  twisted  together  into  the  intended 
cable,  which  was  drawn  upwards  between  pairs  of  grooved  rollers, 
disposed  above  the  centre  of  the  main  frame,  and  the  cable  was  con- 
ducted away  by  the  same  machinery  and  coiled  up  for  use.     Nothing 
could  be  more  striking  than  the  spectacle  of  one  of  these  magnificent 
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machines,  resembling  a  great  orrery  in  motion,  pursuing  its  silent  yet 
resistless  course,  producing  the  means  of  securing  at  anchor  the 
gigantic  vessel  of  war  against  ihe  raging  tempests  of  the  ocean* 
This  magnificent  machinery,  after  returning  a  handsome  reward 
to  its  ingenious  inventor,  and  th^  enterprising  capitalists  who  erected 
it,  was  bought  by  Government,  and  erected  at  the  Royal  Arsenal, 
Deptford.  Chapman's  rope  machinery,  and  Cun^s  for  making  flat 
ropes,  chiefly  used  for  mines,  as  well  as  a  new  machine,  lately  intro- 
duced at  Portsmouth  from  France,  said  to  be  the  invention  of  Hubert, 
are  worthy  of  notice. 

Dy^*s  machines  for  making  cards,  for  cotton  and  wool,  and  others 
for  cutting  nails;  Wilkinson's,  for  making  weavers*  reeds ;  the- self- 
acting  mules  of  Eaton,  Roberts,  Smith,  and  others;  those  for  weaving 
bobbin-net  lace,  by  Heathcoat,  Morley,  and  others;  Holdsworth's, 
Dyer's,  and  other  improved  machines  for  preparing  cotton  rovings ; 
Marshall's,  P.  Fairbaim's,  and  other  machines  for  flax,  are  all  inge- 
nious and  important  inventions  of  self-acting  machinery,  well  calcu- 
lated to  improve,  expedite,  and  economise  the  manufacture  of  the 
various  articles  for  which  they  were  intended.  Amongst  the  same  class 
may  be  mentioned  the  curious  inventions  and  improvements  of  Didot, 
Donkin,  Fourdrinier,  Dickinson,  Crompton,  Towgood,  Ibotson, 
Koenig,  Nicholson,  Tilloch,  Congreve,  Stanhope,  Cowper,  Applegath, 
Spottiswood,  and  others,  for  making  and  drying  paper,  and  printing 
by  steam;  Oldham's  various  contrivances  for  printing  bank-notes  at 
the  banks  of  England  and  Ireland ;  Lowry's,  Maudslay's,  Perkins',  and 
other  machines  for  engraving  on  metal  plates  ;  HoUingdrake's  method 
of  casting  copper  under  pressure,  for  engraving ;  Brunei's  block  ma- 
chinery, executed  by  Maudslay,  at  Portsmouth,  by  which  every 
operation  is  perfonned,  from  the  sawing  of  the  rough  piece  of  wood 
until  the  perfect  completion  of  the  block  for  naval  purposes ;  his  saw 
mills  at  Chatham  and  Woolwich ;  Bramah's  planing  machine  at  Wool- 
wich ;  Wilkinson's  machine  for  boring  large  cylinders,  are  splendid 
specimens  of  machinery ;  neither  must  we  omit  Watt's  simple  opera- 
tion of  making  small  leaden  shot,  by  pouring  melted  lead  through  holes 
in  a  cullender  at  the  top  of  a  lofty  tower,  when  they  assume  a  sphe- 
rical form  in  cooling,  as  they  fall  through  the  air,  and  finally  into 
cold  water  below.  Leaden  bullets  are  compressed  into  a  spherical  form 
with  great  solidity  by  self-acting  machines  by  Napier.  The  manu- 
facture of  crown  and  plate  glass,  has  been  improved,  and  promises 
great  extension ;  in  this  latter  branch.  Green,  Pellatt,  Chance,  and 
others,  are  making  great  progress.  The  universal  and  widely  extended 
application  of  machinery  to  every  manufacturing  operation  rendered 
a  corresponding  activity  and  means  of  supplying  the  increased  demand 
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for  it  absolutely  necessary ;  and  additional  means  of  making  machines 
have  been  invented.  Self-acting  turning  lathes,  with  slide  rests,  pla- 
ning machines  for  metals,  also  for  screwing  bolts  and  nuts,  were 
introduced  by  Fox ;  mortising  machines,  similar  to  those  of  Brunei, 
were  adapted  by  Sharp  and  Roberts  for  metals,  and  shapmg  machines 
by  Penn  ;  these  have  been  improved  by  Whitworth,  Nasmyth,  and 
others,  by  whom  also  new  ones  have  been  invented.  The  former 
has  introduced  an  ingenious  adaptation  of  machinery  for  sweeping 
roads  and  streets,  and  which,  from  its  efficiency,  is  coming  into  gene- 
ral use ;  and  to  the  latter  we  are  indebted  for  the  steam  hammer 
and  steam  pile-driving  machine,  which  serve  materially  to  economise 
and  facilitate  these  operations.  Rennie,  as  far  back  as  1801,  bad 
applied  steam  for  driving  the  piles  of  the  cofifer-dam  for  the  London 
Docks ;  it  has  since  been  applied  at  Sunderland  for  a  similar  purpose, 
and  he  proposed  it  for  working  the  cranes  there  as  well  as  at  the 
West  India  Docks ;  but  it  was  not  adopted.  Otis*  American  machines 
for  excavation  have  been  tried,  but  are  not  as  yet  much  employed. 
The  invention  and  application  of  these  various  new  and  ingenious 
contrivances,  furnished  the  means  of  executing  machinery  with  s 
degree  of  economy  and  accuracy  which,  without  them,  could  never 
have  been  attempted.  With  the  advancement  of  machinery,  the 
art  of  founding  in  iron,  which  commenced  at  Garron,  soon  became 
an  indispensable  part  of  machine  making.  In  this  department 
Boulton  and  Watt  took  the  lead,  in  consequence  of  the  demands 
for  their  steam  engine,  and  made  great  improvements  in  it«  which 
were  afterwards  followed  by  Maudslay  (particularly),  and  by  others. 
The  working  in  metal  towards  the  commencement  of  this  century 
thus  became  so  much  facilitated,  that  it  was  generally  adopted, 
instead  of  wood,  for  the  framing  and  moving  parts  of  machinery ; 
and  castings  in  iron,  of  excellent  quality,  could  be  obtained  in  any 
number  exactly  like  each  other,  so  as  to  be  fitted  together  with  great 
facility.  In  the  progress  of  modem  improvements,  wrought  or  forged 
iron  came  into  more  general  use,  and  was  substituted  for  cast  iron 
in  many  cases,  such  as  for  railways,  suspension  bridges,  tie  beams, 
and  roofs  for  buildings ;  various  parts  of  steam  engines,  mill-work, 
and  machines  of  different  kinds,  and  in  some  instances  ated  has  been 
adopted.  As  the  improvement  in  machinery  for  manufacturing  ad- 
vanced, so  did  the  arrangement,  convenience,  economy,  and  constructiaii 
of  the  buildings  in  which  it  was  contained ;  fire-proof  arching  for  floors, 
with  cast-iron  beams,  wrought-iron  ties,  cast-iron  columns,  and  wrought 
and  cast-iron  framing  for  roofs,  window  frames,  and  every  other 
part  where  the  introduction  of  metal  was  practicable ;  in  these  improve- 
ments, Strutt,  Rennie,  and  others  took  a  leading  part.    Apparatus  for 
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wanning  buildingB  by  heated  air  was  adopted  by  Stnitt  and  Sylvester ; 
and  by  steam,  which  had  been  employed  by  Smeaton,  for  drying 
gunpowder,  was  generally  introduced  by  Snodgrass  in  1798,  and 
improved  by  Houldswordi  and  Creighton.  «  This  system  has  been 
more  recently  succeeded  by  that  of  heating  the  air  by  contact  with 
pipes  or  vessels,  iji  which  a  circulation  is  kept  up,  as  practised  by 
Price,  Manby,  Perkins,  Haden,  and  others.  These  and  many  other 
improvements  have  been  introduced,  and  combined  in  the  most 
^  scientific  manner  in  the  great  cotton-miDs  of  Messrs.  Phillips  and 
Lee,  M^Connell  and  Kennedy,  Houldsworth,  Birley,  and  numerous 
others  at  Manchester;  Messrs.  Horrocks'  at  Preston,  Strutt's  at 
Belper,  the  flax-mills  of  Marshall,  and  the  woollen-mills  of  Messrs. 
Gotty  at  Leeds,  and  of  Wilkins  near  Bath,  th^  silk-mills  of  Grote  at 
Yarmouth,  the  lace-manufactories  of  Heathcoat  at  Tiverton,  Boden 
and  Morley  at  Derby,  and  Fisher  at  Nottingham,  Cartwright  and 
Warner's  steam  power  stocking-weaving  manufactory  at  Lough- 
borough, and  many  other  magnificent  establishments  all  over  the 
kingdom.  The  workshops  of  Fox,  Nasmyth,  Sharpe,  Roberts, 
Whitworth,  and  others,  for  making  tools ;  the  steam-engine  and  machine 
manufactories  of  Boulton  and  Watt,  Fawcett,  Bury,  the  Butterly 
Company,  Stephenson,  Hawthorn,  Donkin,  Hall,  Fairbaim,  Hick, 
Napier,  Miller  and  Ravenhill,  Maudslay  and  Field,  Penn,  Rennie, 
Seaward,  &c.,  are  a  few  of  the  vast  establishments  which  abound,  and 
which  fill  us  with  astonishment  at  the  immense  productive  powers  of 
this  country ;  we  are  at  a  loss  which  to  admire  most,  the  genius  and  skill 
which  has  designed  them,  the  energy  and  talent  which  directs  them,  or 
the  capital  which  has  brought  them  into  open^tion.  For  accounts 
of  many  of  the  numerous  branches  of  the  immense  manufiau^turing 
indostiy  of  Great  Britain,  we  are  indebted  to  Farcy's  articles  in  the 
Cyclopaedia  of  Rees,  the  Encyclopedia  of  Brewster,  and  the  Supple- 
ment to  the  Encyclopaedia  Britannica,  also  to  those  of  Babbage 
and  Barlow  in  the  Encyclopaedia  Metropolitana,  and  likewise  to 
Dr.  Urc. 

The  improvement  and  extension  of  manufactures,  required  a  con- 
stant, active,  and  steady  communication  between  the  several  districts 
where  they  were  carried  on,  and  soon  produced  a  corresponding 
improvement  in  the  roads,  railways,  canals,  rivers,  and  ports  The 
coat  of  every  article  was  reduced  to  the  greatest  nicety,  and  econ- 
omy was  carried  to  the  minutest  degree;  being  so  intimately 
connected  together,  the  extension  of  the  one  kept  pace  with  the  other. 
The  same  may  be  said  of  the  arts  of  mining  and  metallurgy,  by  whidh 
coals  for  fuel  and  metals  for  manufiictures  are  furnished  to  the 
different  establishments. 
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Waterworks. — In  the  supply  of  that  important  necessary  of  life — 
water,  which  was  so  much  studied  by  the  ancients,  but  so  greatly 
neglected  in  the  middle  ages,  great  progress  has  been  made  in  modem 
times.  Spring-water  w*8  formerly  conveyed  to  public  reservoirs  in 
the  City  of  London,  by  leaden  pipes  from  various  springs  in  the 
vicinity :  viz.,  from  Tyburn  in  1236,  from  Highbury  in  1438,  fiom 
Hackney  in  1535,  from  Hampstead  in  1543,  and  from  Hoxton  in 
1546.  For  these  useful  works,  the  citizens  were  indebted  to  the 
munificence  of  several  Lord  Mayors  and  other  individuals,  but  those 
of  Hampstead  and  Highgate  are  the  only  ones  now  remaining.  The 
open  watercourse  or  conduit  from  Dartmoor,  24  miles  long,  for  sup- 
plying Plymouth  with  water,  commenced  by  Sir  Francis  Drake,  in 
the  reign  of  Elizabeth,  and  the  New  River,  for  the  supply  of  London, 
39  miles  long,  28  feet  wide,  and  4  feet  deep,  falling  3  inches  in  a 
mile,  by  Sir  Hugh  Middleton,  in  1613,  are  considerable  works  of 
the  kind,  and  were  planned  and  executed  at  the  cost  of  those  distin- 
guished individuals.  Middleton  was,  in  fact,  ruined  by  it,  and 
adopted  the  profession  of  an  engineer  and  surveyor  to  obtain  a 
livelihood. 

London  Bridge  Waterworks,  were  commenced  by  Morice,  in  1582, 
with  water-wheels  turned  by  the  flood  and  ebb  current  of  the  Thames, 
passing  through  the  purposely-contracted  arches  of  Old  London  Bridge, 
and  working  ptimps  for  the  supply  of  water  to  the  metropolis ;  it  was 
the  earliest  example  of  public  water  service  by  pumps  and  mechani- 
cal power,  which  enabled  water  to  be  distributed  in  pipes  to  dwell- 
ing-houses. Previously,  water  had  only  been  supplied  to  public 
cisterns,  from  whence  it  was  conveyed,  at  great  expense  and  inconve- 
nience, in  buckets  and  water-carts.  In  addition  to  the  London  Bridge 
and  New  River,  several  minor  establishments  of  the  same  kind  were 
afterwards  erected  on  the  banks  of  the  Thames,  to  supply  sepa- 
rate districts  in  their  immediate  vicinity.  Some  were  worked  by 
water-wheels  on  the  sewers  which  discharged  themselves  into  the 
Thames ;  others,  by  horses ;  and  one  by  a  wind-miU.  That  at 
Broken  Wharf  in  1594,  at  Shadwell  and  York  Buildings,  worked  by 
horses,  and  at  Chelsea  by  water-wheels,  may  be  mentioned.  Early 
in  last  century,  when  the  old  cisterns  had  nearly  disappeared,  and 
water  was  supplied  to  the  dwellings,  a  great  improvement  took  place, 
by  the  application  of  the  steam-engine  (which  had  then  begun  to 
develope  its  extraordinary  powers)  to  the  York  Buildings  Water- 
works by  Savery,  in  1710,  and  afterwards  by  Newcomen  in  1730. 
Newcomen's  engines  were  subsequently  applied  at  Chelsea,  Shadwdl, 
Stratford,  London  Bridge*  and  the  New  River  Waterworks.  As 
soon  as  Watt  had  brought  his  improvements  into  operation  for  parap- 
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ing   water,  his  engines  were  applied  at  each  of  the  abore  water- 
works by  degrees,  in  addition  to  the  old  engines,  thus  a  compari- 
son  between   them  could  easily  be  made;   and  soon  showed  the 
superiority  of  Watt's  engine  in  every  respect     They  were  thus 
applied  at  Shad  well  and  Chelsea  Waterworks  in  1 7*78,  at  London 
Bridge  and  Lambeth  soon  after,  and  at  the  York  Buildings  in  1804. 
The  usual  mode  for  the  old  engines  was  to  pump  the  water  into  a 
cistern,  at  the  top  of  a  high  tower,  and  from  thence  it  descended 
through  pipes,  to  the  districts  and  buildings  where  it  was  required ; 
the  engine  was  thus  always  kept  to  its  full  load,  whether  necessary 
or  not,  and  a  waste  of  power  ensued.     Air-vessels  were  afterwards 
added  to  the  pumps  at  Chelsea,  and  subsequently  became  general ; 
the  air   in  the  vessels  being  compressed,  acted  by  expansion  and 
contraction  on  the  water,  so  as  to  force  it  with  regularity  through  the 
pipes,  "without  going  up  to  the  cistern.     Smeaton,  who  had  con- 
structed water-wheels  for  pumping  at  Stratford  in  1763,  and  at  London 
Bridge  in  1767>  where  towers  were  employed,  afterwards  became  the 
principal  proprietor  of  the  Deptford  Waterworks,  and  in  1773  con- 
structed a  water-wheel  for  pumping  water  from  the  Ravensboume 
without  a  tower.    The  machine  is  still  in  existence,  although  steam- 
engines  have  been  subsequently  applied.    About  1810,  Boulton  and 
Watt*8  improved  pumping-engines,  constructed  wholly  of  metal,  and 
erected  in  handsome  substantial  buildings  of  brick  and  stone,  with 
large  air-vessels  for  pumping  direct  into  the  pipes,  became  generally 
adopted  at  all  the  London  waterworks ;  cast  iron  pipes  were  substi- 
tuted for  the  old  ones  of  wood.     The  new  engines  being  more 
powerful,  and  the  cast-iron  pipes  stronger,  enabled  water  to  be  dis- 
tributed to  cisterns  on  the  tops  of  dwelling-houses,  hence  denomi- 
nated the  high  service.  Stone  pipes  were  tried  at  the  Grand  Junction 
Waterworks,  but  failed,  and  iron  pipes  were  substituted.     Filtering 
reservoirs  upon  a  large  scale  were  constructed  at  Chelsea  by  Simp- 
son in  1830,  and  subsequently  at  other  places,  with  complete  success, 
and  are  now  universally  employed.   The  water  is  now  generally  taken 
from  the  Thames  above  the  town,  where  it  is  least  adulterated.    The 
old  waterworks  lower  down  the  river,  viz.,  York  Buildings,  London 
Bridge,  the  Borough,  and  Shad  well,  have  been  abandoned,  and  new 
places  chosen  at  Hammersmith  and  Brentford,  higher  up  the  river, 
and  at  Old  Ford  upon  the  river  Lea ;  the  river  water  is  received  into 
capacious  settling,  or  filtering  reservoirs,  and  distributed  by  steam- 
engines  to  the  respective  districts,.    Latterly,  powerful  condensing 
steam-engines,  very  similar  to  Watt's,  but  worked  by  high-pressure 
steam  with  great  expansive  action,  on  the  system  introduced  by 
Woolf,  in  Cornwall,  for  deep  mines,  were  introduced  by  Wickstead, 
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in  1840,  At  the  East  London  Waterworks,  and  have  since  been 
adopted  hy  other  Companies  with  advantage  in  saying  fiiel.  The 
dauble  cylinder  high -pressure  condensing  engine,  with  great  erpan- 
sive  action,  on  the  system  of  Hornhlower,  have  also  been  intro- 
duced by  Woolf,  Hall,  and  Renuie,  and  applied  to  work  mills  with 
success.  Waterworks,  similar  to  those  in  the  metropolis,  have  been 
erected  at  Edinburgh,  Glasgow,  Dublin,  Manchester,  Liverpool,  and, 
all  the  principal  towns  in  the  kingdom.  At  Glasgow,  one  of  the 
last  engineering  efforts  of  Watt,  was  to  suggest  the  idea  of  laying  a 
pipe  under  the  Clyde,  to  bring  water  to  the  city  from  the  opposite 
side  of  the  river ;  this  was  to  have  been  effected  by  making  the  pip^ 
with  flexible  ball  and  socket  joints,  uniting  the  whole  together  in 
one  piece,  and  closing  it  at  each  end,  floating  it  to  its  position,  and 
sinking  it  Rennie  effected  a  similar  operation  at  York  Buildings 
in  1810.  The  increased  means  for  the  supply  of  water,  and  the 
economy  and  punctuality  with  which  it  is  distributed,  has  occa- 
sioned a  greater  consumption,  and  induced  a  degree  of  cleanliness 
throughout  all  classes,  which  has  tended  to  augment  the  comfort  and 
health  of  the  community.  Still  the  system  is  capable  of  improve- 
ment ;  larger  reservoirs  and  more  copious  supplies  are  necessaiy. 

Artesian  wells,  which  appear  to  have  been  known  to  the  ancients, 
and  have  been  common  in  France  and  Italy,  were  introduced  into  this 
country  about  the  year  1 790,  it  is  said,  by  Yulliamy,  near  London.  The 
system  consists  in  boring  holes  or  wells  through  the  superincumbent 
strata,  impervious  to  water,  until  they  reach  the  porous  strata  where 
water  abounds,  the  pressure  then  acting  according  to  the  level  from 
whence  the  water  is  derived,  forces  it  upwards  through  the  holes, 
frequently  to  some  height  above  the  surface;  these  have  since  been 
multiplied  all  over  the  kingdom  during  the  present  century,  and  latterly 
in  Trafalgar-square,  for  supplying  the  first  public  fountains  which 
have  been  erected  in  the  metropolis*  These  fountains,  though  upon  a 
small  scale,  are  a  beginning ;  and  it  may  be  hoped  that  this  example  wiU 
be  generally  followed  for  the  ornament  of  this  great  city ;  which, 
although  perhaps  the  best  supplied  with  water  in  the  world,  has  not 
been  adorned  with  fountains,  which  are  so  general,  and  are  con- 
structed upon  such  a  grand  scale  at  Paris,  Rome,  and  almost  all  the 
other  great  cities  in  Europe,  adding  so  much«  to  their  magnificence 
and  salubrity.  In  carrying  out  the  improvements  above  mentioned 
for  the  supply  of  water,  the  names  of  Smeaton,  Watt,  Mylne,  Rennie, 
Telford,  Simpson,  Bateman,  Anderson,  Clark,  Wickstead,  Walker, 
Martin,  and  others,  must  not  be  forgotten ;  and  we  shall  no  doubt  wit- 
ness efforts  upon  a  still  greater  scale  in  future.  Pnijects  for  bringing 
a  large  supply  from  the  Thames,  above  Windsor,  by  Rennie ;  also 


Digitized  by 


Goo^k 


ADDRESS  OF  THE  FBESIDENT.  43 

from  the  Colne  and  Wandle,  and  Darenth,  and  elsewhere,  by  Tel- 
ford, Rennie,  and  others,  have  long  been  in  agitation,  and  sooner  or 
later  may  be  effected  with  advantage  to  the  metropolis. 

iS^a^«.— Coiinected  with  the  supply  of  water  for  domestic  pur- 
poses, we  must  not  omit  the  important  subject  of  sewage,  or  surface 
drainage,  upon  the  due  operation  of  which  the  health  of  the  com- 
munity so  much  depends.  Sewers  appear  to  have  attracted  notice  at 
an  early  period,  and  during  the  reign  of  Henry  YIII.  commissioners 
were  appointed  with  extensive  powers  to  levy  rates  for,  and  to  see 
them  properly  carried  into  effect ;  but  until  under  ground  or 
covered  JKwers  were  adopted,  all  the  surface  water  from  the  adja- 
cent hills  and  country,  as  well  as  the  refuse  from  the  buildings,  was 
discharged  into  open  ditches  and  street  gutters,  which,  passing  through 
the  centre  of  the  town,  accumulated,  and  occasionally  remaining 
stagnant  for  a  considerable  period,  produced  a  degree  of  effluvia 
and  malaria  extremely  prejudicial  to  the  health  of  the  inhabitants. 
This  was  remedied,  to  a  certain  extent,  by  covering  over  the  open 
drains ;  but  the  bottom  of  these  were  not  low  enough,  and  the  want 
of  surface  drains  continued.  By  degrees,  covered  sewers,  of  en- 
larged capacity,  entirely  of  brickwork,  were  introduced;  the  im- 
portance of  the  subject  then  became  duly  appreciated  and  studied ; 
sewers  were  laid  out  upon  a  general  and  barged  system;  main, 
subsidiary,  and  surface  drains,  and  cesspools  of  a  proper  form,  con- 
struction, and  capacity,  adapted  to  each  other,  and  to  the  several  dis- 
tricts they  were  to  drain,  were  designed,  and,  in  many  cases,  carried 
into  effect.  The  subject  is  still  under  consideration,  and  improve- 
ments are  being  daily  effected,  although  much  still  remains  to  be  done 
in  the  form,  capacity,  inclination,  distribution,  and  arrangement  of 
aewers,  not  only  in  the  metropolis,*  but  in  almost  all  the  principal 
towns  of  the  kingdom,  before  the  system  can  be  said  to  be  complete. 
The  removal  of  Old  London-bridge,  by  which  a  fall  of  about  5  feet  at 
low  water  has  been  gained,  has  been  of  immense  advantage  in  im- 
proving the  drainage  of  the  metropolis ;  and  it  only  remains  for  this 
great  improvement  to  be  carried  out  further,  by  removing  the  shoals 
and  regulating  the  high  and  low-water  channel  of  the  river,  by  dredg- 
ing and  other  means,  but  to  be  cautious  in  contracting  the  width ; 
it  is  greatly  to  be  desired  that  this  important  work  should  be 
speedily  carried  into  effect,  upon  a  general  scientific  system,  which, 
if  proper)^  done,  would  confer  the  greatest  benefits  upon  the  extensive 
and  populous  districts,  draining  into  and  bordering  upon  the  Thames, 
as  well  as  the  navigation  of  this  noble  river,  upon  the  proper  main- 


*  Ther«  are  nearly  500  miles  of  coyered  sewers  in  the  metropolis. 
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tenance  of  ivhich  the  immense  commerce,  health,  and  proeperitj  of 
this  great  metropolis,  and  its  adjoining  populous  vicinity,  depends. 
In  the  improvements  of  sewerage,  Cubitt,  Barry,  Donaldson,  Gwilt, 
Hardwick,  Nash,  Smirke,  Soane,  Walker,  Rennie,  Roe,  and  others, 
have  been  conspicuous. 

Gas. — It  is  difficult  to  point  out  with  accuracy  the  date  of  the  inven- 
tion and  introduction  of  that  invaluable  substitute  for  daylight,  or  artifi- 
cial lighting,  carburetted  hydrogen  gaa.  It  is  generally  believed, however, 
that  it  may  be  attributed  to  William  Murdoch,  soon  after  he  suc- 
ceeded to  the  management  of  Boulton  and  Watt's   steam-engine 
works  at  Soho,  although  the  inflammable    properties  of  that  gas 
had  been  long  known.     Murdoch's  first  apparatus  was  erected  at 
Soho,  and  he  successfully  illuminated  that  establishment  with  it  in 
1802,  in  celebration  of  the  Peace  of  Amiens ;  he  afterwards  con- 
structed similar  apparatus  on  a  large  scale  at  Leeds,  for  lighting 
Messrs  Gotts'  woollen  manufactory,   and  for  Messrs.  Philips  and 
Lee,  at  Manchester,  and  published  an  account  of  it  in  the  *^  Philoso- 
phical Transactions"  for  1808.   Clegg,  who  was  brought  up  at  Soho, 
also  published  an  account  of  it  in  the  **  Transactions  of  the  So- 
ciety of  Arts"  in  the  same  year.  It  was  subsequently,  by  degrees,  intro- 
duced into  several  large  manufactories  in  Lancashire ;  Winsor  after- 
wards exhibited  it  in  Pall  Mall,  where  it  excited  a  good  deal  of  atten- 
tion ;  but  the  general  application  of  gas  for  lighting  towns  was  for 
some  time  retarded,  in  consequence  of  the  failure  of  several  attempts 
by  inexperienced  persons,  which  prejudiced  the  public  against  it,  so 
that  it  was  not  until  the  year  1813,  that  apparatus  of  efficient  and 
proper  construction  was  made,   and  erected  in  London  by  Clegg, 
Farey,  and  Manby,  upon  the  same  principle  as  originally  introduc^ 
by  Murdoch.    The  employment  of  gas  for  lighting  towns  and  build^ 
ings  has  now  become  almost  universal  here  as  weU  as  on  the  Conti- 
nent.    It  is  manufactured  by  distillation  from  coal  in  cast-iron  or 
clay  retorts,  and  collected  in  immense  gasometers,  some  of  them  100 
feet  diameter,  44  feet  deep,  and  capable  of  containing  390,000  cubic 
feet;  thence  it  is  distributed  through  cast  and  wrought-iron  pipes 
under  properly  regulated  pressure  many  miles  from  the  place  where 
it  is  made ;  and  self-acting  meters,  invented  by  Clegg,  are  applied  at 
each  building  and  district,  in  order  to  ascertain  th6  amount  consumed. 
It  is  purified  by  lime,  sulphuric  acid,  &c.,  and  its  brilliancy  is  aug- 
mented by  naptha.     In  the  various  contrivances  and  details  of  the 
apparatus,  and  in  the  processes  for  manufacturing  it,  as  well  as  in  the 
economy  of  management,  many  improvements  have  been  made  bj 
Clegg,  Lowe,  Manby,  Philipps,  Croll,  Crosly,  Hedley,  Edge,  and  others. 
When  we  compare  the  present  mode  of  lighting  towns  and  public 
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buildings  with  gas,  with  the  old  system  of  oil  lighting  thirty  years 
ago  (even  allowing  that  to  have  been  a  vast  improyement  upon  the 
custom  of  our  ancestors),  we  are  astonished  at  the  amelioration,  and 
can  scarcely  comprehend  how  we  could  have  gone  on  so  long  without 
it  Thus  we  find  that  the  general  adoption  of  every  great  improve- 
ment creates  a  refinement  and  fastidiousness  of  taste  which  stimulates 
others,  so  that  we  can  no  longer  tolerate  those  imperfections  which  in 
a  leas  advanced  state  of  civilization  were  passed  over  unnoticed.  The 
introduction  of  oil  gas  by  John  Taylor,  and  by  Taylor  and  Martineau ; 
Gordon's  system  of  condensing  gas  into  close  vessels  for  rendering  it 
portable ;  and  resin  gas  by  Daniell,  must  not  he  forgotten,  on  account 
of  the  superior  light  produced  from  those  substanc£8,  although  it  has 
been  superseded  by  the  more  economical  coal  gas,  and  when  naptha- 
lized  on  Lowe's  plan,  its  light  appears  so  pure  as  scarcely  to  be  sus- 
ceptible of  improvement  Gas  for  lighting  on  an  extensive  scale  was 
introduced  into  France  by  Manby  in  1820,  and  has  since  become 
general  on  the  Continent  The  use  of  gas-light  in  private  dwelling- 
houses  is  gradually  extending,  and  as  the  objections  of  smoke,  bad 
smell,  and  risk  of  explosion  are  fast  disappearing  before  the  exertions 
of  the  modem  improvers,  will  become  more  general ;  the  ingenious 
contrivance  of  Faraday,  conveying  away  by  pipes  all  the  products  of 
combustion,  is  woithy  of  notice.  Clark  and  M'Neil's,  and  other 
burners,  which  insure  more  perfect  combustion,  are  decided  improve- 
ments. 

The  employment  of  gas  for  Lighthouses  promises  important  re- 
sults ;  for  there,  almost  any  reasonable  degree  of  cost  and  trouble  in 
perfecting  the  light,  so  that  it  may  be  rendered  more  distinctly  visible 
at  greater  distances  at  sea,  will  be  amply  repaid ;  in  this  class  may 
be  mentioned  with  praise  the  oxy-hydrogen  light  of  Drummond,  and 
the  Bude  light  by  Gumey.  Latterly  the  catoptric  and  dioptric  sys- 
tem of  Fresnel,  which  consists  in  an  ingenious  and  scientific  construc- 
tion of  the  lenses,  and  an  adaptation  of  the  compound  argand  burners 
to  suit  them,  has  been  introduced  into  several  of  our  light-houses  with 
advantage,  but  further  experience  is  necessary  to  decide  which  is  the 
best,  the  system  of  Fresnel  above  mentioned,  or  the  old  argand 
system  with  the  parabolic  polished  silver  reflectors ;  both  plans  have 
been  well  executed  by  Wilkins  and  by  Deville. 

In  the  construction  of  Lighthouses  since  Smeaton,  Messrs.  Steven- 
son's and  Walker  have  done  much,  and  recently  Gordon's  cast-iron 
Lighthouses  appear,  for  certain  situations,  to  merit  attention. 

Roads. — In  proportion  as  the  wealth  and  commerce  of  the  country 
increased  in  the  latter  half  of  the  last  century,  so  it  became  absolutely 
necessary  to  improve  the  communication  by  roads  and  wheel-carnages, 
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between  all  the  different  towns  and  districts  of  the  empire,  for  sup- 
plying them  with  provisions,  fuel,  and  the  necessaries  and  luxuries  of 
life,  with  greater  facility  and  economy,  as  well  as  for  expediting  com- 
mercial and  general  intercourse,  in  fact,  the  one  followed  as  the 
necessary  consequence  of  the  other,  and  the  public  seeing  and  feeling 
the  beneficial  effects  of  what  had  been  effected,  and  convinced  of  the 
practicability  and  advantage  of  proceeding  further  in  the  cause  of 
improvement,  would  not  rest  satisfied  until  those  improvements  were 
made ;  accordingly,  the  improvements  of  roads  attracted  general  atten- 
tion. Originally,  roads  were  mere  footpaths,  or  horse  tracks  across  the 
country,  in  the  most  convenient  and  shortest  direction  between  the 
desired  places,  but  wholly  unadapted  for  wheeled  carriages ;  by  degrees 
they  became  practicable  for  the  rude  carriages  of  the  times,  and  they 
were  maintained  in  a  very  defective  state  by  local  taxes  on  the  coun- 
ties or  parishes  in  which  they  were  situated,  nevertheless,  nothing  in 
the  way  of  efiectual  improvement  was  attempted,  until  turnpike  trusts 
were  established  by  law,  for  raising  or  levying  tolls  or  taxes  from 
persons  travelling  upon  the  roads.  Several  Acts  of  Parliament  for 
these  trusts  were  passed  previous  to  1 765,  but  in  the  early  part  of  the 
reign  of  George  III.  many  more  were  passed,  notwithstanding  violent 
opposition  was  made  to  the  tolls.  They  subsequently  became  general, 
and  penalties  were  recoverable  at  common  law,  against  the  trustees, 
for  not  keeping  the  roads  in  proper  repair ;  a  long  period,  however, 
elapsed  before  any  good  system  of  road-making  was  estaWsbed. 
The  old  crooked  horse  tracks  were  generally  followed,  with  a  few 
deviations  to  render  them  easy;  the  deep  rots  were  filled  with 
any  materials  which  could  be  obtained  nearest  at  hand,  and  were 
thrown  upon  them  in  irregular  masses,  and  roughly  spread  to 
make  them  passable :  the  best  of  these  roads  would  in  our  time  be 
declared  intolerable.  Road-making  as  a  profession  was  unknown, 
and  scarcely  dreamt  of,  and  the  parties  employed  to  make  and  keep 
the  roads  in  repair  were  ignorant  and  incompetent  to  do  their  duties ; 
but  inasmuch  as  travelling  was  uncommon,  and  the  funds  at  the  com- 
mand of  the  trustees  were  scanty,  we  cannot  be  much  surprised  at  it, 
as  they  could  not  command  higher  talent.  Engineers,  except  in  cases 
of  great  diflliculty,  such  as  making  a  bridge  over  a  deep  and  rapid 
river,  cutting  through  a  hill,  or  embanking  across  a  valley,  where 
more  than  ordinary  skill  was  required,  considered  road-making  be- 
neath their  consideration,  and  it  was  even  thought  singular,  that 
Smeaton  should  have  condescended  to  make  a  road  across  the  valley 
of  the  Trent,  between  Markham  and  Newark,  in  1168.  The  great 
activity  and  prosperity,  however,  which  resulted  from  the  modem  ma- 
nufacturing system,  convinced  people  of  the  value  of  time,  and  thst 
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easier  and  more  rapid  means  of  communication  than  the  old  roads  per- 
mitted were  required ;  hence,  the  acclivities  were  partially  reduced  by 
cutting  down  the  hills  and  raising  the  intervening  valleys ;  improved 
bridges  were  built  with  easier  ascents,  and  in  some  cases  cuts  were 
made  to  shorten  the  distance ;  still,  however,  the  general  line  of  the 
old  road  was  preserved.  The  roads  were  certainly  improved  by  this 
means,  but  still  there  was  no  general  system ;  they  were  parcelled 
out  into  small  districts  under  separate  trustees,  without  any  common 
concert  or  harmony  in  working  together,  and  but  little  effectual  pro- 
gress was  made.  The  importance  of  forming  good  roads  was  but 
imperfectly  understood,  the  legislation  connected  with  it  was  equally 
short-sighted,  and  many  of  the  improvements  in  cutting  down  hills, 
and  levelling  vaDeys  were  frequently  repeated,  from  want  of  proper 
skill  and  foresight  at  first.  The  rebellions  in  Scotland,  in  1715  and 
1745,  induced  the  Government  of  that  day  to  turn  their  attention  to 
the  subject,  and  several  roads  were  constructed  by  military  engi- 
neers for  military  purposes. 

Telford,  previous  to  his  being  employed  to  construct  the  Ca- 
ledonian Canal,  had  turned  his  attention  to  road-making,  and  was 
appointed  by  the  Government  to  lay  out  new  lines  of  road,  both 
for  the  purpose  of  employing  the  then  poor  and  thinly  scattered 
population  of  the  Highlands,  as  well  as  to  improve  the  districts 
by  more  general  intercourse  with  the  rest  of  the  kingdom;  he 
evinced  a  skill  and  knowledge  which  had  not  hitherto  been  bestowed 
on  this  important  subject,  but  which  was  afterwards  developed  upon  a 
greater  scale  in  Ireland,  and  lastly  in  England,  in  his  great  works, 
the  Holyhead,  Liverpool,  and  Great  North  Roads,  formed  in  con- 
sequence of  the  increased  communication  with  Ireland  after  the  Union, 
and  which  were  excellent  models  for  roads  throughout  the  Kingdom. 
Telford  set  out  the  roads  according  to  the  wants  of  the  district  through 
which  they  were  made,  as  well  as  with  a  view  to  more  distant  commu- 
nication, and  the  acclivities  were  so  laid  out,  that  horses  could  work 
with  the  greatest  effect  for  drawing  carriages  at  rapid  rates.  The 
road  was  formed  by  a  substratum  of  large  stones,  with  sufficient 
interstices  between  them  for  drainage;  the  materials  laid  on  this 
foundation  were  hard  and  angular,  broken  into  small  pieces,  decreas- 
ing in  size  towards  the  top,  until  they  formed  a  fine  hard  surface, 
whereon  the  carriage-wheels  could  run  with  as  little  resistance  as 
possible.  The  transverse  section  of  the  road  had  no  greater  con- 
vexity or  rise,  than  was  sufficient  to  cause  the  water  to  run  readily 
into  the  side-drainage  channels :  by  this  means,  the  carnages  not  being 
inclined  laterally,  the  weight  was  more  equally  divided  on  the  wheels, 
whereby  they  moved  more  easily  and  with  the  least  wear  and  tear  of 
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the  roads.  The  Burface  of  the  road  was  always  kept  even  and  clean, 
by  the  addition  of  proper  fresh  materials  where  necessary,  and  distri- 
buted equally  in  thin  layers  immediately  after  rain,  in  order  that 
the  new  materials  might  bind  and  incorporate  properly  with  the  old. 
Telford's  system  was  afterwards  extended  by  his  assistant,  Macneill, 
and  is  fully  described  by  our  late  honorary  member,  Sir  Henry 
Parnell,  afterwards  Lord  Congleton,  who,  by  his  perseverance  and 
support  of  Telford,  mainly  contributed  to  its  extension  and  success. 
About  the  year  1816,  M*Adam  introduced  his  system,  and  brought  it 
into  general  use  in  the  vicinity  of  Bristol.  It  resembled  in  some 
respects  that  of  Telford,  but  differing  from  it  by  making  no  founda* 
tionin  the  first  instance  >  it  consisted  in  simply  laying  a  stratum  of 
flints,  or  other  hard  materials,  10  or  1 1  inches  thick,  broken  equally 
into  small  pieces  about  2  inches  diameter,  and  spread  equally  over 
the  intended  road;  this  soon  became  so  consolidated  together  by 
carriages  passing  over  it,  that  they  could  travel  with  great  facility 
and  expedition.  The  section  and  the  mode  of  applying  fresh  ma- 
terials and  keeping  it  clean,  resembled  that  of  Tdford.  M^Adam, 
professing  to  be  a  road-maker  only»  devoted  his  whole  time  and 
attention  to  the  propagation  of  his  system,  which  was  greatly  su- 
perior to  the  old,  and  became  very  generally  adopted.  Its  intro- 
duction and  extension  was  in  a  great  degree  due  to  our  honorary 
member,  the  Earl  of  Lonsdale,  who  is  ever  alive  to  improyemenl ; 
and  to  his  Lordship's  exertions  we  are  indebted  for  the  present 
system  of  metropolitan  roads,  which  has  proved  of  great  advantage  to 
the  public. 

The  great  improvement  in  roads,  which  was  accompanied  by  a 
corresponding  improvement  in  the  carriages  and  breed  of  horses, 
produced  an  extent  of  travelling  commensurate  with  the  increased 
facilities  afforded.  Coaches  were  first  introduced  into  England  in 
1580,  about  the  time  of  Elizabeth.  Public,  or  hackney-coaches, 
were  only  established  in  London  in  1625;  and  stage  or  pubhc 
travelling  coaches,  not  until  a  much  later  period :  in  fact  there  were 
few  roads  upon  which  they  could  pass;  and  for  fear  of  being 
robbed  by  highwaymen,  or  of  being  overturned  or  stuck  fast  in  the 
mire,  and  other  accidents  of  the  road,  they  seldom  or  ever  travelled 
durii^  the  night  In  1666,  (the  year  of  the  Fire  of  London)  a  coach 
was  established,  which  travelled  between  London  and  Oxford  in  two 
days ;  and  another,  called  the  Flying  Coach,  afterwards  started  to 
perform  the  journey  in  thirteen  successive  hours,  or  at  the  rate  of 
4  miles  an  hour,  but  only  ran  during  the  summer  months.  The 
journey  between  London  and  Edinburgh  by  stage  coach,  which  was 
begun  in  1*712,  took  thirteen  days  to  perform  the  journey  :  in  fact,  so 
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great  was  the  difficulty  and  danger  of  travelling,  that,  before  setting 
out  upon  a  long  journey,  people  made  their  wills,  as  if  they  never 
expected  to  reach  their  homes  again.  After  the  roads  had  become 
sufficiently  improved,  mail-coaches,  upon  an  improved  construction, 
to  carry  passengers  and  letters,  were  first  introduced  by  Palmer  in 
1784,  and  the  journey  between  London  and  Edinburgh  was  re- 
duced to  three  days  and  nights  by  this  conveyance.  At  the  first 
appearance  of  this  extraordinary  novelty,  the  inhabitants  of  the  rural 
districts  crowded  the  roadside  to  see  the  royal  vehicle,  with  its  gaily- 
appareled  horses  and  scarlet  liveried  coachmen  and  guards,  galloping 
by  at  the  accelerated  speed  of  7  or  8  miles  an  hour;  but,  when  it  was 
increased  to  10  and  11  miles  an  hour,  by  further  improvements  in 
the  roads,  carriages,  and  axles,  by  Yidler,  CoUinge,  and  others,  ameli- 
orating the  breed  of  horses,  and  shortening  the  stages,  and  the  dis- 
tance between  London  and  Edinburgh  was  performed  in  42  hours, 
it  was  considered  that  this  could  not  be  exceeded — and  so  far  it  was 
true;  for  animal  strength  and  endurance  had  reached  its  utmost 
limits,  and,  if  any  improvement  was  to  be  obtained,  it  was  requisite 
to  obtain  it  from  a  different  source.  In  the  race  of  improvement, 
the  stage  coaches  were  not  behind  the  mails ;  and  we  have  only 
to  mention  the  Brighton,  Oxford,  Cambridge,  Southampton,  Shrews- 
bury, and  other  coaches,  to  prove  that  the  system  was  carried  to  the 
highest  degree  of  perfection  of  which  it  was  capable.*  In  1821  there 
were  24,581  miles  of  turnpike  roads  in  England  and  Scotland,  and 
8000  miles  in  Ireland ;  and  since  that  time  they  have  much  increased. 
Paving, — ^When  the  turnpike-road  system  was  introduced,  the 
pavement  of  the  metropolis  was  improved  by  the  substitution  of 
square  blocks  of  granite,  in  place  of  the  rounded  boulders,  or  large 
irregular  pebbles,  which  had  been  previously  used.  Blocks  of  granite 
of  various  dimensions,  have,  by  way  of  experiment,  been  laid  on 
concrete,  with  the  joints  grouted  with  lime  and  sand,  in  order  to 
insure  the  greatest  stability  amongst  the  blocks.  M*Adam's  system 
was  introduced  in  some  streets  where  the  traffic  was  light,  but  it  did 
not  equal  the  granite  paving.  Wood  blocks  in  different  forms,  hex- 
agonal prisms,  or  cubes,  or  rhomboids,  with  the  grain  placed  verti- 
cally, or  nearly  so,  have  been  introduced  for  pavinir,  the  blocks  being 
either  connected  by  wooden  pegs,  or  merely  laid  upon  a  bed  of 
concrete.     This  system  was  borrowed  from  Russia,  and  patents  have 

*  The  transport  of  goods  was  equally  defectiye  as  to  speed,  and  was  com- 
paratiTely  as  costly  as  that  of  passengers ;  at  times  goods  were  from  four  to  fire 
weeks,  and  seldom  less  than  thirty-six  hours  in  going  from  Li?erpool  to  Man- 
chester,  at  a  cost  of  forty  shillings  per  ton ;  whereas  at  present  they  are  con- 
veyed in  three  or  four  hours,  for  three  shillings  per  ton. 
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been  taken  out  by  Stead,  in  1839,  and  many  others,  for  difEbrent 
forma  of  the  blocks  ;  it  has  the  advantage  of  diminished  noise  and 
friction,  but  its  great  defect  is  that  of  being  dangerously  slippery  in 
particular  states  of  damp  weather,  and  it  appears  in  consequence  likely 
to  be  abandoned.  Asphalte,  a  natural  brittle,  bituminous  substance, 
found  in  Tolcanic  districts,  was  introduced  from  France  for  foot 
pavements,  in  1836 ;  it  is  brought  to  a  semi-liquid  state  by  heat,  then 
mixed  with  sand  and  gravel,  and  spread  over  a  bed  of  concrete,  and 
when  cold,  forms  a  compact  and  durable  pavement.  Flags,  or  flat 
gritstone  paving  blocks,  have  been  used  in  larger  blocks,  and  better 
laid,  so  that  paving  has  been  much  improved ;  the  great  difficulty, 
however,  in  keeping  it  in  order  in  London  and  great  towns,  is  occa- 
sioned by  its  being  constantly  broken  up,  to  lay  and  repair  the  nume- 
rous gas  and  water-pipes ;  and  it  is  desirable  that  separate  tunnels 
or  subways  should  be  employed  for  receiving  them,  as  was  sug- 
gested by  Williams  and  others  a  few  years  since. 

Railways, — ^Whilst  the  turnpike  road  and  coach  system  was  rapidly 
advancing  towards  perfection,  numerous  active  and  inventive  spirits, 
aspiring  after  better  things,  were  busily  employed  in  racking  their 
brains  to  invent  a  mode  of  travelling,  or  locomotion,  which  should 
far  exceed  its  predecessors ;  great  difficulties  however  presented  them- 
selves — and  amongst  the  agents  which  were  thought  of  none  appeared 
so  well  adapted  for  the  object  as  steam,  the  success  of  which,  in  the 
hands  of  Watt  and  others,  had  proved  so  triumphant,  wherever  it 
had  been  applied ;  but,  in  order  to  attain  the  wished-for  velocity, 
a  diffi'.rent  kind  of  road  was  required  to  that  which  had  hitherto  beoi 
used :  and  at  length  the  railway  system  was  introduced. 

Railways,  formed  with  wooden  rails,  or  parallel  pieces  of  wood, 
with  carriages  having  wooden  wheels  to  run  upon  them,  had  been 
in  use  at  Newcastle  as  far  back  as  1681,  for  the  purpose  of 
conveying  coal  down  from  the  mines  to  shipping-places  on  the 
banks  of  the  Tyne;  Labelye,  in  1743,  described  improved  car- 
riages, used  by  Allen  in  stone  quarries  at  Bath,  having  wheels  with 
flanges  of  cast-iron,  adapted  to  run  on  wooden  edge-rails ;  being 
an  improvement  upon  those  at  Newcastle ;  afterwards,  the  wooden 
rails  were  plated  with  iron,  which  made  the  carriages  run  more 
easily  with  a  greater  load ;  cast-iron  rails,  or  plates,  were  brought 
into  use  for  the  first  time  by  Reynolds  of  Colebrook  Dale  in  1767 ; 
and  more  completely  by  Curr  at  Sheffield,  with  waggons  having  cast- 
iron  wheels  without  flanges,  the  rails  being  in  the  form  of  tram 
plates;  and  in  1769  Edgeworth  introduced  three  or  four  waggons 
drawn  in  a  train,  by  one  horse.  ,These  iron  tramways,  laid  upon 
stone  blocks,  with  the  carriages  above  described,  having  smooth-tired 
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wheels  without  flanges,  came  ioto  general  use,  for  drawing  coals,  stone, 
and  other  minerals,  from  the  mines  and  quarries  underground,  and  at 
short  distances  from  canals ;  but  no  lines  of  any  great  length  were 
made  for  general  traffic.  The  first  line  of  any  extent,  it  is  believed, 
was  that  at  Loughborough,  by  Jessop,  in  1789 ;  also  between  Cardiff 
and  Merthyr  Tydvil,  the  Act  for  which  was  obtained  in  1794;  this 
was  followed  by  the  Croydon  and  Surrey  Railway  between  Wanda- 
worth  and  Merstham,  in  1804 :  for  the  periods,  all  these  were  con- 
siderable works  of  the  kind.  About  this  time  railways  were  used  by 
the  contractors  during  the  execution  of  great  works,  at  the  London, 
the  East,  the  West  India  Docks,  and  other  places,  where  the  transport 
of  vast  masses  of  materials  was  required ;  when  the  works  were  com- 
pleted, the  rails  or  plates,  which  were  made  with  side  flanges  to  keep 
the  wheels  in  their  places,  were  generally  sold,  and  were  occasionally 
used  for  constructing  short  lines  to  canals  and  shipping-places.  The 
only  power  applied  to  draw  the  waggons  was  that  of  horses.  These 
railways  were  considered  inferior  to  canals,  and  were  seldom  used, 
except  when  the  traflic  was  chiefly  descending,  so  that  the  empty 
waggons  coald  return  with  facility.  The  application  of  steam  power 
to  the  propulsion  of  carriages  might,  it  would  seem,  have  naturally 
commenced  with  carriages  on  the  common  roads  ;  but  so  many 
difficulties  intervened,  that  the  attempt  was  not  made  until  after  it  had 
heen  effected  on  railways.  Dr.  Robison  proposed  it  to  Watt  in  1769» 
and  Darwin  mentions  it  in  1796 ;  but  the  application  of  Newcomen's 
or  Watt's  engines,  for  propelling  carriages,  could  not  be  attempted  with 
any  probability  of  success,  as  they  required  copious  and  constant  supplies 
of  cold  water  for  condensing  the  steam,  which  would  have  rendered 
the  machine  so  cumbersome  and  unwieldy  as  to  be  unmanageable. 
Watt's  practice  was  to  condense  the  steam  at  a  comparatively 
low  temperature:  for  although  he  tried  it  in  almost  every  state, 
from  high  to  low  pressure,  he  ultimately,  under  all  circumstances, 
preferred  employing  steam  at  about  3  lbs.  above  the  pressure  of 
the  atmosphere.  Amongst  his  earliest  investigations  he  made  a 
model  of  a  high-pressure  engine,  which  acted  very  well;  and  he 
described  a  high-pressure  locomotive  engine  in  his  specification  of 
1784 ;  but  he  considered  steam  at  such  a  high  pressure  to  be  unsafe, 
and  did  not  make  any  use  of  it.  His  assistant,  Murdoch,  afterwards, 
made  a  working  model  of  a  locomotive  engine  which  acted  very  well, 
but  he  did  not  pursue  it  further.  Leupold  bad  proposed  a  high- 
pressure  engine  in  1725 ;  and  one  was  made  by  Cugnot  at  Paris  in 
1770  for  propelling  a  carriage,  but  it  failed  entirely,  and  was  never 
used. 
Trevithick  and  Vivian  obtained  a  patent  in  1802,  forbigh-preesure 
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engines,  in  one  of  which  locomotion  was  to  be  produced  by  the  adhe- 
sion of  the  wheels,  propelled  by  the  engine  working  on  the  road. 
They  also  proposed  ribbed  wheels  with  nails  or  bosses,  for  the  par- 
pose  of  enabling  the  engine  to  ascend  steep  places.  In  1804  they 
made  a  locomotive  engine,  which  travelled  upon  the  Merthyr  Tydfil 
Railway;  it  consisted  of  one  high-pressure  cylinder,  with  a  fly- 
wheel, and  four  bearing- wheels,  two  of  which  were  turned  by  the 
action  of  the  piston,  and  produced  a  Telocity  of  five  miles  an  hour, 
drawing  after  it  several  waggons,  containing  a  load  of  about  15 
tons.  This  locomotive  worked  by  adhesion  alone.  The  experi- 
ment was  not  continued,  because  the  weight  of  the  engine,  with  its 
cast-iron  boiler,  was  considered  too  great  for  the  rails,  and  might 
have  occasioned  considerable  damage  to  them,  and  if  the  weight 
of  the  engine  had  been  reduced  sufficiently,  it  would,  have  been  too 
light,  and  the  wheels  would  have  slipped  upon  the  rails.  Thus 
we  see,  that  the  great  principle  of  adhesion,  for  producing  loco- 
motion, was  clearly  understood  at  the  outset,  and  was  only  abandoned 
in  consequence  of  the  cast-iron  plate  rails  at  that  time  in  use,  beiii«^ 
unfit  for  carrying  it  into  effect.  In  addition  to  the  objection  on  the 
score  of  the  weight  of  Trevithick's  locomotives,  more  serious  oppo- 
sition arose  against  them  in  consequence  of  one  of  them  having 
exploded  in  1803.  This  objection  was  made  to  all  Trevithick's  loco- 
motive engines,  although  ultimately  they  came  into  use.  He  had 
made  an  attempt  to  propel  carriages  on  common  roads  by  steam  in 
1806,  and  constructed  a  carriage  worked  by  steam,  which  was  exhi- 
bited publicly,  in  [the  neighbourhood  of  Bethlehem  Hospital.  To 
that  ingenious  and  able  man  the  origin  of  the  locomotive  system 
may  be  said  to  be  due.  In  1811  Blenkinsop  took  out  a  patent  for 
using  rails,  having  teeth  like  a  rack  in  them,  into  which  wheels, 
having  corresponding  teeth,  were  worked  by  the  engine,  thus  securtog 
the  engine  against  the  chance  of  slipping.  This  was  brought  into 
use  for  conveying  coals  from  the  Middleton  Colliery,  near  Leeds, 
which  may  be  said  to  have  been  the  first  practical  employment  of 
locomotive  engines ;  but  the  expense,  friction,  noise,  and  slowness 
of  the  motion,  which  scarcely  exceeded  four  to  five  miles  an  hour, 
prevented  it  from  being  generally  adopted.  In  1813  Brunton  took 
out  a  patent  for  producing  locomotion  by  levers,  worked  by  the 
engine,  resembling  a  good  deal  the  motion  of  a  horse.  This  however 
failed,  and  a  serious  accident  occurred  by  the  explosion  of  the  engine 
attached  to  it  Chapman  followed,  and  patented  an  invention  for 
producing  locomotion  by  means  of  chains  laid  along  the  line  of  rosd, 
passing  round  the  wheels  of  the  locomotive,  and  thus  travelled  for- 
ward.    In  1813  Blackett  resumed  Trevithick's  original  plan«  to^ 
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coDBtnicted  an  engine  which  worked  by  adhesion  alone,  upon  the 
rails  at  the  Wylam  Colliery  at  Newcastle. 

George  Stephenson  in  1814  improved  upon  all  the  former  loco- 
motiyes^  and  took  out  patents  in  conjunction  with  Greorge  Dodd  in 
1815,  and  with  Losh  in  1816.  The  locomotive,  in  his  hands,  soon 
became  8u£Sciently  perfect  to  be  brought  into  general  use  on  railways, 
for  drawing  coal-waggons  at  a  greater  rate  than  could  be  performed 
by  horses.  The  weight  of  the  engine  was  sustained  on  the  axles  of 
the  carriages,  by  means  of  small  pistons  working  in  cylinders,  sup- 
plied with  water  from  the  boiler,  which  acted  like  so  many  springs. 
Two  steam  cylinders  were  employed,  and  all  the  four  wheels  were 
impelled  by  them ;  the  engine  was  followed  by  a  tender  carrying 
water  and  fuel.  Here  was  a  grand  epoch  in  the  history  of  railways, 
which  were  destined  at  no  very  distant  period  to  effect  such  a  com- 
plete revolution  in  the  whole  system  of  international  communication, 
and  to  realise  such  extraordinary  results,  as  even  the  most  sanguine 
minds  never  anticipated.  James,  who  had  examined  the  machines, 
published  a  letter  in  1815,  proposing  railways  as  a  general  system  for 
travelling.  The  general  introduction,  in  1816,  of  the  cast-iron  edge 
rails,  and  the  flanged  wheels,  which  are  said  to  have  been  invented 
by  W.  Jessop,  long  before,  on  the  Loughborough  Railway,  instead 
of  the  cast-iron  tram-plates  with  which  the  earlier  railways  had 
been  laid,  was  soon  followed  by  the  introduction  of  wrought-iron 
rails,  in  long  pieces,  at  first,  in  plain  rolled  bars,  and  afterwards 
rolled  with  projections  on  their  upper  edges,  in  order  to  give  breadth 
for  the  wheels  to  run  upon,  as  well  as  to  increase  the  strength  of  the 
rails  and  enable  them  to  bear  greater  weights  without  yielding.  This 
was  the  patent  invention  of  Birkenshaw,  who  made  them  in  1820. 
The  above  were  great  improvements  in  the  system,  and  by  degrees, 
all  the  details  were  worked  out  more  effectually  at  the  different 
ooUieries  near  Newcastle,  and  in  the  North,  until  the  locomotives  were 
so  far  improved,  as  to  enable  them  to  travel  at  the  rate  of  seven  to 
eight  miles  per  hour,  drawing  considerable  loads  behind  them.  The 
Hetton  and  the  Stockton  and  Darlington  Railways,  by  Stephenson, 
which  were  opened  about  1825,  contained  all  the  improvements  made 
up  to  that  time ;  and  the  last  Act  of  Parliament  of  the  latter  line 
authorized  the  use  of  locomotive  engines. 

The  Liverpool  and  Manchester  Railway  (Company  obtained  their 
first  Act  in  1826,  under  the  Messrs.  Renuie,  but  the  kind  of  tractive 
power  to  be  employed  was  left  open  for  future  determination.  The 
railway  works,  however,  proceeded,  and  considerable  progress  was 
made  before  it  was  decided  what  power  should  be  employed.  The 
Compapy  employed  Messrs.  Walker  and  Rastrick  to  investigate  the 
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different  means  employed  in  the  North  as  tractiye  power  on  rail- 
ways, and  to  report  which,  in  their  opinion,  they  considered  best 
adapted  for  the  railway ;  upon  the  whole,  they  reported  in  favour  of 
using  stationary  engines  to  draw  the  waggons  and  carriages.  Ste* 
phenson  and  R«nnie  were  in  favour  of  locomotive  power.  The  direc- 
tors took  up  the  matter  with  considerable  spirit,  and  offered  a  rewsrd 
of  five  hundred  guineas  for  the  best  locomotive  engine.  The  com- 
petitors for  this  premium  were,  Stephenson,  Braithwaite  and  Ericson, 
and  Hackworth  and  Brandreth.  The  weight  of  the  engines  was 
restricted  to  6  tons,  including  the  water  in  the  boiler,  and  the  load 
was  limited  to  three  times  that  weight,  to  be  conveyed  at  the  rste 
of  at  least  10  miles  an  hour.  A  trial  of  the  engines  of  three  com- 
petitors was  made  on  a  portion  of  the  Manchester  and  Liverpool 
Railway,  in  1829,  and  the  extraordinary  speed  of  between  20  and 
30  miles  an  hour  was  realized  by  Stephenson's  engine  'Rocket.' 
So  long  as  the  motion  upon  the  rails  was  produced  by  the  rack 
and  pinion,  the  greatest  velocity  attained  scarcely  exceeded  4  or  5 
miles  an  hour ;  this  was  only  adapted  for  the  transport  of  heavy 
goods,  and  the  expense,  except  in  few  situations,  precluded  it  from 
being  extensively  brolight  into  use;  but  the  principle  of  adhesion 
being  established,  and  7  and  8  miles  an  hour  obtained,  the  success 
of  this  great  invention  became  evident,  and  it  was  predicted  that  its 
adoption  would  become  general.  Still,  however,  doubt  and  pr^odice 
prevailed  with  many,  and  amongst  them  were  some  men  of  no  ordi- 
nary ability  and  experience,  and  it  was  not  until  the  triumphant 
success  of  the  great  experiment  in  1829,  that  the  most  sceptical 
were  convinced  of  the  application  of  the  system  eventually  becoming 
universal.  The  scientific  world  beheld  with  amazement  this  extra* 
ordinary  result,  the  consequences  of  which  could  hardly  be  foreseen. 
Springing  at  once  from  a  velocity  of  travelling  of  10  miles,  the  greatest 
speed  of  coaches,  to  25  miles  an  hour,  so  far  exceeded  even  the  most 
sanguine  expectations  of  its  promoters,  that  they  saw*  no  bounds  to  its 
extension. 

Stephenson's  engine  for  the  competition  was  upon  an  improved 
plan;  the  boiler  contained  numerous  small  tubes,  through  which 
the  flame,  or  rather  heat,  from  the  fire-box  or  furnace,  waa  made  to 
pass,  thus  exposing  a  greater  surface  of  water  for  the  heat  to  act 
upon,  and  increasing  its  powers  of  evaporation.  Booth,  the  inde- 
fatigable secretary  to  the  Company,  has  the  credit  of  this  great  im- 
provement, which  is  now  universally  adopted,  not  only  in  locomotive, 
but  also  in  marine  boilers.  The  engine  had  two  cylinders  which 
impelled  the  wheels,  and  the  waste  steam  from  the  cylinder  was  dis- 
charged through  a  small  tube  or  blast-pipe  into  the  chimney,  with 
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8  vertical  jet,  thus  increaBiog  the  draught  of  the  fire,  and  enabling 
it  to  produce  the  desired  heat  in  the  fire-box.  This  blast-pipe  was 
a  most  simple,  ingenious,  and  important  invention,  which  has  con- 
tributed very  materially  to  the  improvement  and  perfection  of  the 
locomotive.  The  merit  of  this  is  claimed  by  both  Stephenson  and 
Hackworth.  The  boiler  and  apparatus  were  supported  on  the  frame 
by  springs,  in  the  same  manner  as  in  ordinary  wheeled  carriages, 
thus  preventing  the  concussion  to  which  the  different  parts  would 
otherwise  have  been  subject,  and  enabled  the  machine  to  work  with 
greater  effect  The  *  Novelty,'  by  Braithwaite  and  Ericson,  was  also 
a  very  ingeniously  contrived  engine.  The  ^  Sans  Pareil,'  by  Hack- 
worth,  was  an  improvement  upon  previous  engines,  but  did  not 
fulfil  the  conditions  required  so  well  as  that  of  Stephenson,  to  whom 
the  premium  was  awarded.  Looking  back  at  the  result  of  these 
experiments,  and  what  has  occurred  since,  it  appears  injudicious 
that  the  weight  and  size  of  the  engines  should  have  been  thus 
limited;  for  inasmuch  as  the  power  of  traction  of  a  locomotive 
engine  depends  upon  the  force  of  adhesion,  which  could  only  be  pro- 
duced by  weight,  and  its  capability  of  generating  steam  by  increased 
dimensions,  by  limiting  these  two  elements  the  power  of  the  engine 
was  necessarily  reduced.  Upon  reflection,  however,  we  cannot  be 
surprised,  for  nothing  but  experience  could  have  pointed  out  before- 
hand the  present  extraordinary  results. 

The  Manchester  and  Liverpool  Railway  was  opened  in  September, 
1830,  with  great  ceremony  by  the  Duke  of  Wellington,  Sir  Robert 
Peel,  Mr.  Huskisson,  and  an  immense  concourse  of  spectators ;  but 
mifortunately  this  great  event  in  the  mechanical,  commercial,  and  social 
world  was  clouded  by  the  death  of  that  great  man,  Huskisson,  in  con- 
sequence of  a  locomotive  engine  passing  over  him,  thus  becoming 
one  of  the  first  victims  of  that  extraordinary  invention,  of  which 
he  entertained  so  high  an  opinion.  The  first  engines  for  this  line 
were  made  by  Stephenson,  after  the  plan  of  the  *  Rocket,'  but  im« 
proved ;  and  in  other  engines  made  soon  after,  he  introduced  a  better 
arrangement  of  the  parts,  giving  a  greater  number  of  tubes  to  the 
boiler,  and  adapting  cranked  axles  to  work  the  wheels ;  the  first  of 
these  was  the  '  Planet,'  which  afterwards  served  as  a  model  for  the 
locomotives  on  other  railways.  Great- improvements  have  since  been 
made;  heavier  engines,  weighing  from  18  to 30  tons,  capable  of 
evaporating  200  to  300  cubic  feet  of  water  per  horn*,  instead  of  60  cubic 
feet,  as  in  the  early  engines,  with  tenders  capable  of  carrying  1000 
to  1500  gallons  of  water;  straight  axles,  with  outside  cylinders,  like 
those  of  the  *  Rocket,'  have  been  again  introduced,  in  order  to 
increase  the  power  and  to  obviate  the  objections   raised  against  the 
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cranked  axles,  as  to  their  liability  to  break  ;  engines,  with  six  ifheels 
instead  of  four  are  now  generally  approved,  as  being  safer;  and  those 
with  coupled  wheels  haye  been  made  to  increase  the  adhesion  on 
steep  planes.  Improvements  in  the  slide  valves  and  working  gear 
have  been  made  for  using  the  steam  expansively  in  the  cylinders, 
and  rendering  the  engines  more  msnageable  either  for  backward  or 
forward  movement.  The  increased  size  and  power  of  the  engines 
have  ensbled  them  to  ascend  planes  of  1  in  37,  as  on  the  Gloucester 
and  Birmingham  Railway,  drawing  after  them  heavy  loads  at  con- 
siderable velocities,  which,  at  the  first  introduction  of  the  locomotive, 
would  have  been  impossible.  On  that  line,  at  the  Lickey  indine, 
engines  made  in  America  were  at  first  used. 

The  mode  of  making  and  laying  the  raOs  of  the  permanent  wsy  hss 
also  partaken  of  the  improvements  in  the  engines ;  the  original  rails  of 
the  Manchester  and  Liverpool  line  weighed  only  30lbe.  per  yard,  of 
the  form  termed  ^  Fish-bellied,*  and,  for  the  most  part,  were  laid 
upon  stone  blocks,  after  the  plan  of  the  colliery  railways,  on  which 
the  speed  rarely  exceeded  2  to  5  miles  per  hour,  but  when  it  waa 
increased  to  20  or  30  miles  per  hour,  greater  strength  wsa  neces- 
sary. The  concussion  produced  by  such  heavy  engines  and  trains, 
weighing  from  50  to  300  tons,  travelling  at  the  rate  of  20  miles  and 
upwards  per  hour,  soon  deranged  the  hght  rails,  and  the  concussion 
produced  by  the  stone  blocks  rendered  the  employment  of  some 
more  elastic  medium,  desirable.  Accordingly,  heavier  rails,  parallel 
in  depth,  with  a  rib  at  top  and  bottom,  were  adopted,  after  the  fonn 
suggested  by  the  experiments  of  Professor  Barlow,  with  as  much 
weight  as  the  art  of  rolling  iron  could  give,  until  it  reached  75  lbs.  per 
yard ;  instead  of  stone  blocks  wooden  sleepers  have  been  preferred ; 
heavier  and  improved  chairs  for  supporting  the  rails,  with  side  keys 
of  hard  compressed  wood  to  keep  them  in  their  places  and  redst  the 
concussion,  have  been  adopted ;  in  this  latter  department  Ransome 
and  May  have  introduced  great  changes;  the  sleepers  have  been 
steeped  in  preparations  from  the  patents  of  Burnet,  Kyan,  and  Bethell, 
for  the  purpose  of  securing  greater  durability.  A  variety  of  plans 
for  making  the  rails  and  laying  the  permanent  way  on  improved 
methods,  have  been  proposed  and  tried,  such  as  the  bridge  or  hollow 
rail  screwed  down  to  longitudinal  sleepers,  which  again  are  screwed 
to  transverse  sleepers  below  them,  as  adopted  on  the  Great  Western 
Railway;  the  solid  rail  secured  by  screws  to  longitudinal  sleepers 
alone,  as  adopted  on  the  Greenwich  and  Croydon  lines;  the  panUel 
rail  fixed  to  transverse  sleepers,  as  adopted  on  the  Dublin  and  Drog- 
heda  line,  and  others,  all  of  which  require  the  test  of  experience 
before  any  correct  opinion  can  be  formed  as  to  their  respective  merits. 
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Rails  of  pre][Mired  wood,  patented  by  Prouer,  have  been  proposed 
for  ensuring  the  adhesion  of  the  wheels  on  steep  inclines,  but  have 
not  been  much  adopted. 

Stone  railways  or  trams,  which  have  been  in  use  in  the  streets  of 
Milan  for  a  long  period  with  considerable  advantage,  were  employed 
at  the  Dartmoor  Railway,  to  bring  down  granite  from  Dartmouth  to 
Plymouth,  a  distance  of  20  miles ;  also  one  of  12  miles  in  length  for  a 
similar  purpose  from  Haytor  to  Newton ;  and  a  more  perfect  example 
was  completed  by  Walker  between  the  West  India  Docks  and 
London,  on  the  Commercial  Road,  a  distance  of  2  miles,  in  1826. 
The  tramway  is  composed  of  blocks  of  granite,  4  to  5  feet  long,  16 
inches  wide,  and  12  inches  deep,  nicely  squared,  bedded,  and  jointed, 
and  laid  in  a  bed  of  concrete;  it  has  been  found  of  considerable  ser- 
vice in  reducing  the  friction,  and  enabling  horses  to  draw  heavier 
loads  with  facility,  in  ordinary  cases. 

In  addition  to  the  adoption  of  wooden  sleepers,  it  has  in  some 
cases,  where  great  speed  is  employed,  been  considered  advisable  to 
introduce  a  layer  of  india-rubber,  or  elastic  felt,  between  the  rail  or 
chair  and  the  sleeper,  in  order  still  further  to  reduce  the  concussion, 
and  to  render  the  motion  more  easy ;  for  now  that  the  extraordinary 
speeds  of  40  to  50  miles  per  hour  have  been  effected,  and  are  daily 
employed  on  the  Great  Western  and  other  railways,  too  much  care 
cannot  be  taken  in  constructing  the  works  of  the  railway,  and  parti- 
cularly in  laying  the  permanent  way ;  and  until  this  be  done  it  is 
scarcely  prudent  to  exceed  the  present  high  velocities. 

Before  leaving  this  subject,  it  may  perhaps  be  necessary  to  make  a 
few  remarks  upon  the  width  of  gauge.  This  important  question  com- 
prehends so  many  elements,  that  the  determination  of  it  is  involved 
in  considerable  difficulty,  and  experience  alone  can  afford  it  satis- 
fiurtorily.  Stephenson,  who  has  taken  such  a  prominent  part  in  the 
introduction  and  extension  of  the  railway  system,  adopted  the 
gauge  of  4  feet  8^  inches.  Messrs.  Rennie  proposed  5  feet  for  the 
Manchester  and  Liverpool  Railway  before  it  was  commenced ;  this, 
contrary  to  their  advice,  was  afterwards  made  4  feet  8^  inches. 
Brunei  proposed,  and  carried  into  effect,  1  feet  on  the  Great  Western. 
The  Eastern  Counties  was  originally  laid  at  5  feet  6  inches,  and  after- 
wards altered  to  4  feet  8i  inches.  The  Dublin  and  Drogheda  is  5 
feet  3  inches;  and  the  Ulster.lines  are  laid  at  5  feet  6  inches.  Cubitt 
now  proposes  an  uniform  width  of  6  feet  throughout  the  kingdom  ; 
the  object  of  all  being  to  ensure  the  greatest  perfection  in  the  engine ; 
as  to  speed,  power  of  traction,  economy  of  working,  and  safety  in  trans* 
fening  passengers  and  goods.  Taken  in  the  abstract,  a  broad  gauge 
would  appear  to  afford  the  means  of  making  more  powerful  engines, 
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which  can  draw  greater  loads  with  greater  speed  and  safety  than  a 
narrower  gauge;  but  then  it  involves  a  greater  first  outlay,  and  a  com- 
mercial question  arises,  is  this  necessary,  when  already,  upon  the  narrow 
gauge,  a  speed  of  60  miles  an  hour  has  been  obtained  with  a  tolerable 
load  ?  A  greater  velocity  appears  not' to  be  advisable,  until  the  mode 
of  making  the  road  has  been  improved,  and  in  the  mining  and  manu- 
facturing districts,  the  narrow  gauge  is  stated  to  be  more  convenient 
and  less  expensive.  Uniformity  of  gauge,  however,  is  generally 
admitted  to  be  desirable,  in  order  to  avoid  the  delay,  expense  and 
inconvenience  of  a  change  of  carriage  for  both  passengers  and  goods, 
and  it  is  to  be  regretted  that  a  broader  gauge  had  not  been  adopted 
on  the  Manchester  and  Liverpool  Railway,  which  might  have  served 
as  an  example  to  all  subsequent  lines,  and  have  prevented  the  differ- 
ence of  opinion  which  has  since  prevailed.  The  gauge  of  the  Great 
Western  is  probably  greater  than  is  necessary ;  but  as  it  has  already 
been  adopted  to  a  considerable  extent,  and  has  certainly  realised  very 
extraordinary  results,  and  as  it  is  impossible  to  foresee  what  further 
improvements  may  result,  so  as  to  obviate  any  inconvenience  arising 
from  a  break  of  gauge,  it  would  seem  not  to  be  desirable  to  stop  the 
progress  of  improvement  by  altering  it  now,  when  it  may  be  the 
means  of  creating  further  improvements  in  itself,  as  well  as  in  the 
narrow-gauge  system,  which  might  otherwise  never  be  thought  of. 

The  traffic  on  the  Manchester  and  Liverpool  Railway  far  exceeded* 
the  most  sanguine  expectations,  and  the  passenger  traffic,  which  was 
scarcely  reckoned  upon  as  a  source  of  revenue  (goods  alone  being  relied 
upon),  increased  to  such  a  degree,  that  it  soon  superseded  eveiy  other 
conveyance  between  Liverpool  and  Manchester,  and  produced  a  large 
additional  revenue.  Notwithstanding,  however,  its  brilliant  success, 
the  great  cost  of  the  railway,  and  the  remnants  of  old  prejudices 
against  innovation,  combined  to  keep  alive  the  doubts  and  fears  as 
to  the  profits  which  might  be  expected  from  other  railways,  less 
favourably  situated  than  between  two  such  large  manufacturing  and 
commercial  towns,  depending  so  entirely  upon  each  other.  Hence  the 
numerous  projects  which  were  first  brought  forward  met  with  a  great 
deal  of  opposition,  and  did  not  receive  that  encouragement  which 
subsequent  experience  has  proved  them  to  be  entitled  to. 

After  much  delay,  several  Acts  of  Parliament  for  new  lines  of 
railway  were  obtained,  notwithstanding  the  most  strenuous  oppo* 
sition  of  the  existing  interests  of  canals,  roads,  land-owners,  &c, 
which  was  only  overcome  at  enormous  costs.  Amongst  the  first  of 
these  may  be  mentioned  the  London  and  Birmingham,  the  Grand 
Junction,  the  Great  Western,  Bristol  and  Exeter,  Southampton, 
Brighton,  Dover,  Leeds,  York,  and  others.    The  prejudices  against 
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them  have  now  yanished,  and  the  mania  for  new  lines,  has  of  late 
exceeded  all  former  precedent.  1901  miles  have  been  already  executed 
on  the  narrow  gauge,  274  on  the  broad  gauge :  614  miles  are  in  pro- 
gress of  constmction,  and  projects  for  20,687  miles  were  actually 
introduced  into  Parliament  last  session,  representing  a  capital  of 
£350,000,000.  Of  these  projects,  Acts  of  Parlisment  have  been 
passed  for  3573  miles,  requiring  a  capital  of  £129,229,767. 

In  most  parts  of  Europe,  railways  have  already  been  constructed, 
or  are  in  progress,  or  in  contemplation,  after  the  plan  of  those 
executed  in  this  country.  The  following  names  must  be  borne  in 
mind  as  associated  with  the  invention  and  propagation  of  the  ndlway 
system, — Barnes,  Birkenshaw,  Bidder,  Blenkensop,  Blackett,  Booth, 
Brandreth,  Braithwaite,  Brunei,  Buck,  Buddie,  Cubitt,  Curr,  Dodd, 
Ericson,  Giles,  Cbod,  Hackworth,  James,  Jessop,  Leather,  Losh, 
Locke,  Lambourt,  M*Neil,  Rastrick,  G.  and  J.  Rennie,  Reynolds, 
G.  and  R,  Stephenson,  Trevethick,  Vignoles,  Vivian,  Watt,  Walker, 
Wood,  and  many  others. 

Steam  Cooc^.— <jreat  e£forts  have  been  made  to  perfect  steam- 
coaches,  so  as  to  enable  them  to  travel  upon  turnpike  roads,  but 
hitherto  without  much  success.  The  idea  was  suggested  by  Robison 
to  Watt,  in  1759,  and  Watt  patented  it  in  1784.  Symington  pro- 
posed it  in  1786.  Trevithick's  patent  of  1802  was  the  first  high- 
pressure  engine  that  was  actually  made,  and  patents  for  improve- 
ments upon  it  have  been  numerous.  Braraah  constructed  a  steam- 
coach  in  1822  for  Griffiths,  which  was  not  successful.  Gordon 
tried  one  in  1824,  and  Gumey,  who  was  more  successful,  constructed 
Bome  with  boilers,  having  very  small  tubes;  he  attained  a  speed 
of  10  miles  an  hour  on  good  turnpike  roads,  and  ascended  the 
Bteepest  hills  near  London ;  he  went  from  London  to  Bath  and  back, 
in  1831,  and  his  steam-carriages  ran  for  four  months  between  Chel- 
tenham and  Gloucester ;  but  it  was  extremely  difficult,  and  too  expen- 
sive, to  keep  them  in  order.  Hancock  constructed  several  with  boilers 
composed  of  thin  metal  chambers ;  they  ran  for  some  time,  with 
apparent  success];  but  there  were  so  many^  difficulties  that  they  did 
not  get  into  use«  Dance,  Field,  Hill,  Macerone,  Russell,  Cayleyi,  and 
others,  also  attempted  it  with  varied  success ;  but  the  system  is  infe« 
rior  to  that  of  railway  travelling,  and  it  is  now  generally  given  up  as 
hopeless.  It  has  been  proposed  to  employ  highly  compressed  air  in 
place  of  steam  for  propelling  locomotive  engines,  first  by  Medhurst, 
in  1799,  and  since  by  others,  but  without  any  trials  being  made 
beyond  mere  models. 

Fatt  Canal  Boats. — Attempts  were  made  by  Grahame,  and 
others,  to  accelerate  the  passage-boats  on  canals;  the  mode  was 
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extremely  ingenious,  and  at  one  time  was  brought  into  use  on 
the  canals  in  Scotland,  the  north  of  England,  and  other  places. 
The  mode  was  as  follows: — A  beautifully-constructed  boat,  whose 
length  was  about  ten  times  as  great  as  the  breadth,  and  drawing  very 
little  water,  was  drawn  by  two  horses,  commencing  at  a  trot,  and 
soon  increasing  their  pace  to  a  gallop ;  the  boat  once  put  in  motion 
required  very  little  effort  to  maintain  its  speed,  which  was  10  miles  an 
hour,  and  formed  a  considerable  improvement  in  canal  navigation ; 
increased  expedition  was  also  given  to  the  boats  for  goods,  and 
general  speed  and  economy  of  charges  and  improvement  in  manage- 
ment prevailed.  All  this,  however,  came  too  late,  for  although  it 
would  have  been  readily  acknowledged  at  an  earlier  period,  and  might 
perhaps,  for  a  while,  have  retarded  the  railway  system,  yet  when  once 
the  latter  was  established,  its  superiority  became  manifest,  and  its 
progress  became  irresistible.  The  railway  system  also  gave  incressed 
stimulus  to  improvement  in  steam -boats,  which  had  been  previously 
in  use,  and  which  I  shall  presently  notice  more  at  length. 

Taken  simply  at  the  velocity  of  2^  miles  per  hour,  the  resistance  or 
friction  offered  to  the  tractive  power  by  a  given  load  is  in  favour  of  the 
canal ;  but  as  this  resistance  increases  with  the  velocity  at  a  fargrester 
ratio  on  the  canal  than  on  the  railway,  the  advantage  with  increased 
velocity  becomes  decidedly  in  favour  of  the  railway,  and  inasmuch  as 
the  value  of  time  in  everything  has  become  more  important,  bo  railways 
must  necessarily  increase  in  superiority ;  besides,  as  in  any  case  having 
a  large  profitable  traffic  in  passengers,  which  a  canal  cannot  have,  the 
extra  power  for  conveying  goods  is  comparatively  very  little,  so  that 
the  competition  even  in  heavy  goods,  in  many  cases,  is  in  favour  of 
the  railway  also.  Some  canals  are  now  being  amalgamated  with,  or 
converted  into  railways,  being  unable  to  withstand  the  competition 
with  the  railway. 

Stationary' Engine  System.— Of  the  numerous  other  systems  or 
projects,  in  addition  to  locomotive  engines  and  horses,  which  have  been 
suggested  for  propelling  carriages  along  railways,  two  only  worth 
mentioning  have  been  brought  into  operation,  viz.,  traction  by  ropes 
wound  round  drums  or  cylinders,  worked  by  stationary  or  fixed  steam- 
engines,  and  the  more  recently  introduced  atmospheric  system.  Trac- 
tion by  ropes  up  steep  planes  had  long  been  in  use  at  the  collieries  in 
the  North,  where  what  are  termed  self-acting  planes  were  established, 
upon  which  the  descending  loaded  waggons  attached  to  a  rope,  pac- 
ing round  a  pulley-wheel,  drew  up  by  their  superior  gravity  the 
empty  waggons  attached  to  the  other  end  of  the  rope.  The  same 
principle  was  applied  by  Reynolds  to  transfer  canal-boats  from  one 
level  to  another,  in  the  case  of  the  Ketley  Planes,  on  the  ^op~ 
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shire  Canals  in  1788,  also  in  the  Bubtcrrancan  portion  of  the  Bridge- 
water  Canal  at  Worsley,  in  1797,  and  at  other  places.    The  system 
of  rope-traction  by  stationary  engines  was  adopted  in  the  collieries 
of  the  North,  the  steep  undulating   nature  of  the  country  being  well 
adapted    for     it;  Thompson  applied  the  reciprocating  system  with 
great  success  to  the  Seaham  and  Durham  Junction,  and  other  railways, 
the  lines  being  a  series  of  successive  planes,  extending  over  8  or 
10  miles,  without    interruption,  having   fixed  engines  with  ropes 
actuated  by  them,  so  that  the  traffic  was  transferred  from  one  plane 
to  another,  taking  advantage  of  gravity  in  the  descents.     The  rope 
and  stationary-engine  system  was  applied  to  work  the  steep  planes 
on  locomotive  railways,  which  were  considered  at  the  time  too  steep 
for  the  locomotives  to  travel  upon,  but  recently  locomotives  have 
been  so  much  improved,  and  rendered  so  much  more  powerful, 
that  they  can  ascend  planes  at  considerable  velocities  and  with  tolerable 
loads,  where  formerly  it  was  considered  impracticable.     Examples 
of  these  may  be  mentioned ; — the  inclined  planes  of  Edge-hill,  and 
Rainhill  on  the  Manchester  and  Liverpool  Railway,  the  Lickey  plane 
on  the  Gloucester  and  Birmingham,  the  Euston   Square  incline 
plane  on  the  Birmingham  Railway,  and  other  places.     The  most  re- 
markable and  successful  application  of  the  rope  system  is,  the  Black- 
wall  Railway,  by  Stephenson  and  Bidder,  in  1840.     The  line  com- 
mences at  Fenchurch  Street,  and  terminates  at  the  East  India  Docks, 
Blackwall,   being  about  3^  miles  long;  it  is  carried  upon  brick 
arches  above  the  streets,  and  at  each  end,  or  terminus,  there  are 
powerful  fixed  steam-engines,  turning  large  drums  or  cylinders,  round 
which  the  ropes  for  drawing  the  carriages  are  wound  at  the  rate  of 
25  miles  an  hour.    Each  pair  of  engines  at  the  London  terminus,  built 
by  Maudslays,  is  224  H.  P.,  whilst  each  pair  at  the  Blackwall  end, 
built  by  Barnes,  is  only   140  H.  P.,  the  line  descending  all  the 
way  to  Blackwall.    The  plan  of  accommodating  the  intermediate 
traffic  is  very  simple  and  ingenious ;  it  is  effected  by  attaching  the 
carriages  to  the  rope,  by  a  clutch  worked  by  a  lever ;  this  is  readily 
detached  by  a  man  on  the  carriage,  whilst  the  rope  is  in  motion, 
and  answers  perfectly.    The  planes  between  Fenchurch-street  and 
the  Minories  are  worked  by  the  momentum  of  the  carriages  one 
way,  and  by  gravity  the  other.    This  system  has  its  advantages  and 
disadvantages,  and  is  more  particularly  applicable  when  the  load  is 
Tegular  and  constant,  so  that  the  full  power  of  the  engine  may  be 
employed  to  advantage.    The  wear  and  tear  of  the  ropes  is  very 
expensive,  but  has  latterly  been  much  diminished,  by  the  substitu- 
tion of  wire  ropes  for  those  of  hemp. 
Atmospheric  Railways, — ^The  atmospheric  system  has  been  the 
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subject  of  much  diKOssion  here  and  elsewhere.^  It  was  first  pro- 
posed  in  1824,  by  ^\TOance,  ot  isnghton.  where  a  working  model  was 
constructea  of  eufficient  dimensions  for  me  carriages  to  be  introduced 
at  one  end  of  a  tunnel,  and  the  air  being  exhausted  by  a  steam-engine_ 
at  the  other,  they  were  propelled  forward,  by  tne  pressure  of  tne 
"atmosptere.     It  was  even  proposed  to  adopt  the  system  for  the  speedy 


Sy  making^  th^  carriages  travel  outsi3e  the  tube ;  and  in  1839,  it ' 
furtSer  improved^nd  patented  Ijy  Clegg ;  since^that  pen6<rit  has  been 
brought  into  operatioiTliyTSIegg  and  Samu3a,^who  tried  an  experi- 
ment  upon  a  working  scale,  in  1840,  for  about  a  mile  in  length,  at 
Wormwood  Scrubbs.  This  experiment  showed  that  a  load  of  6  tons 
could  be  propelled  at  a  velocity  of  30  miles  an  hour,  with  an  atmo- 
spheric tube  only  9  inches  diameter,  and  induced  the  leading  pro- 
prietors of  the  Dublin  and  Kingstown  Railway,  to  adopt  it,  for  ex- 
tending that  line  to  Dalkey,  a  distance  of  about  1}  mile,  where  the 
country  was  difficult,  and  not  well  adapted  for  locomotives.  Thst 
extension  was  opened  in  the  latter  end  of  1843,  and  has  continued 
working  ever  since.  The  line  is  single ;  the  rails,  although  rather  lighter, 
are  laid  upon  the  ordinary  plan,  and  in  the  centre  between  them  there 
is  a  tube  about  15  inches  in  diameter,  having  a  slit  or  opening  at 
the  top,  which  is  closed  by  an  elastic  valve;  a  piston,  fitted  to  the  fore- 
most carriage  of  the  train,  is  inserted  into  the  tube,  which  is  con- 
nected at  the  upper  end  with  an  air  pump,  worked  by  a  steam- 
engine,  which  exhausts  the  air  from  the  tube,  and  the  piston  attached 
to  the  foremost  carriage  is  then  urged  along  the  tube  by  the  pressure 
of  the  atmosphere,  and  draws  the  train  with  a  velocity  in  proportion 
to  the  perfection  of  the  vacuum  in  the  tube :  as  fast  as  the  piston 
advances,  the  valve  [in  the  slit  of  the  tube  is  opened,  and  is  closed 
again  after  the  piston  has  passed,  and  is  rendered  tight  and  imper- 
vious to  air  by  a  composition  of  fatty  matter  placed  in  the  groove 
into  which  the  edge  of  the  valve  falls.  The  planes  of  this  line  are 
extremely  steep,  being  in  places  1  in  50,  and  the  curves  are  very 
sharp.  The  highest  vacuum  obtained  has  been  26  inches,  with  a 
speed  of  35  miles  an  hour.  The  train  returns  from  Dalkey  by 
gravity  alone.  For  a  first  experiment,  it  has  been  tolerably  success- 
ful. The  system  is  being  tried  upon  a  larger  scale  upon  the 
Croydon  and  the  South  Devon  Railways ;  a  portion  of  the  former 
has  been  opened,  and  a  speed  of  60  miles  an  hour  has  been  obtained^ 
with  a  vacuum  in  the  tube  of  27  inches;  and  a  train  consisting  of  10 
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carruges,  weighing  50  tons,  has  been  propelled  5  miles  in  8i 
minutes,  or  at  the  rate  of  35  miles  an  hour,  the  barometer  indicating 
a  Tacuiim  of  25  to  28  inches.  The  engines  are  3  miles  apart,  and 
a  power  of  300  horses  is  employed  for  the  whole  distance.  The  tube 
is  15  inches  in  diameter,  and  the  air-pump  6  feet  3  inches  diameter ; 
the  steepest  plane  is  1  in  50.  The  South  Devon  line  has  not  yet 
been  tried. 

Considering  the  recent  introduction  of  this  system,  and  the  new  con* 
trivapces  required  in  all  its  details,  much  has  teen  done ;  with  further~ 
eipenqice>  it  is  not  improbable  but  that  much  more  will  be  effected. 
Pilbrow,  in  1844^  patented  a  modification  of  the  system  which   is 
ingenious,  but  has  not  yet  been  sufficiently  tested  by  experience  to 
proTc  its  merit.     Hallette  proposed  to  improve  the  valve  on  the  top 
of  the  atmospheric  pipe,  by  means  of  two  small  inffated  elastic  tubes,         , 
filed  in  grooves  on  each  side  of  the  opening  on  the  top  of  the  pipe,    yj 
througii  wtocn  tRe'rBBnittacliecl  to  the  piston  should  slide  between 
the  tulies,  and  whicn  should  close  the  orifice  as  the  piston  moved. 
Thisjngenious  idea  requires  the  test  o^  experience. 

SUaoi  Navigcttian, — The  extraordinary  improvement  in  the  mode 
of  communication,  which  has  been  effected  by  steam  power  and  rail- 
ways on  land,  had  been  preceded  by  equally  surprising  and  import- 
ant efiects  produced,  by  the  application  of  steam  to  sea  and  river 
navigation.  The  vast  increase  of  personal  intercourse  between  people  of 
different  nations  separated  by  the  ocean,  which  has  resulted  from  this 
great  discovery,  and  which  is  still  augmenting,  has  operated  more  than 
any  other  invention  on  record  (not  even  excepting  printing,  which 
has  been  greatly  extended  by  steam)  towards  realizing  what  was  once 
considered  Utopian,  the  bringing  of  the  various  nations  of  the  world 
together,  and  uniting  mankind  into  one  great  family,  working  harmo- 
nioQsly  together  for  their  common  good.  The  steam  engine,  in  its 
various  and  numerous  applications,  may  justly  be  styled  the  grand 
improver  and  dvilizer  of  the  age.  It  is  a  gigantic  yet  docile  labourer, 
equally  well  adapted  for  extracting  fuel  and  other  minerals  from  the 
bowels  of  the  earth,  as  for  performing  all  kinds  of  toilsome,  compli- 
cated, or  delicate  operations,  whether  for  forging  the  ponderous  anchor 
and  cable  to  preserve  the  gigantic  vessel  of  war  from  shipwreck,  or 
for  weaving  the  most  delicate  web  for  a  lady's  garment.  Its  power 
can  be  increased  to  almost  any  extent,  and  it  can  be  made  to  perform 
with  a  degree  of  celerity,  economy,  and  skill,  every  operation  which 
formerly  could  be  executed  by  the  human  hand  alone,  and  an  almost 
infinite  variety  of  others,  which  without  it  could  never  have  been 
attempted.  It  may  also  be  employed  as  a  means  of  conveying  mer- 
chandise, and  travellers  from  one  place  to  another,  whether  for  busi- 
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ness  or  pleasure,  with  a  degree  of  certainty,  expedition,  convenience 
and  economy  attainable  by  no  other  agent.  The  increase  of  commerce^ 
national  industry,  and  wealth,  as  well  as  greater  personal  intercourse 
between  nations,  serves  to  dissipate  prejudices,  and  to  create  reci- 
procal good  feelings  towards  each  other,  and  thus  to  promote  peace ; 
but  if,  unhappily,  war  should  ensue,  then  by  the  increased  facility 
afforded  for  attack  and  defence,  steam  would  equally  serve  to  shorten 
its  duration  by  rendering  the  results  more  decisive,  and  making  man- 
kind less  willing  to  embark  in  it.    . 

The  origin  of  the  application  of  steam  for  propelling  vessels  is 
claimed  by  several  individuals  of  different  nations ;  but  it  is  gene- 
rally admitted  that  to  Great  Britain  is  due  the  merit  of  having  in- 
troduced and  established  the  successful  practice  of  the  present  age. 
The  application  of  wheels  to  propel  boats  dates  as  far  back  as  the 
Romans;  in  1682,  Prince  Rupert's  barge  was  propelled  in  a 
similar  manner,  and  tug  vessels,  with  wheels  worked  by  horses,  for 
towing  vessels  against  wind  and  tide,  were  proposed.  Papin  proposed, 
in  1690,  to  propel  boats  by  racks  and  pinions  with  pistons  working 
in  steam  cylinders ;  Blasco  de  Garay,  a  Spaniard,  is  said  to  have 
made  an  experiment  on  propelling  a  vessel  in  the  presence  of  the 
Emperor  Charles  V.,  at  Barcelona,  in  1543.  The  experiment  is 
reported  to  have  succeeded,  and  received  the  approbation  of  the 
emperor,  who  paid  all  the  expenses.  The  invention,  if  it  existed,  died 
with  the  inventor,  and  nothing  further  was  heard  of  it,  until  after  the 
introduction  of  steam  navigation,  when  the  statement  was  made  in 
order  to  claim  for  Spain  the  merit  of  this  great  invention.  Had  this 
claim  been  brought  forward  earlier,  and  published  to  the  world,  it 
perhaps  might  have  been  allowed ;  but  appearing  at  this  time,  it 
could  have  no  influence,  and  must  clearly  be  regarded  as  in  no  way 
interfering  j^rith  the  title  of  Great  Britain  to  the  discovery.  Jonathan 
Hulls,  in  1737,  published  a  small  pamphlet,  wherein  he  gives  a  plate 
representing  a  boat  with  a  wheel  attached  to  the  stem,  driven  by  a 
steam-engine  to  propel  the  boat,  and  tugging  behind  her  a  vessel 
of  war.  This  is  clearly  the  first  representation  on  record  of  a 
steam-boat.  He  took  out  a  patent  for  the  invention;  but  ex- 
perienced so  much  opposition  from  prejudice,  that  he  does  not 
appear  to  have  prosecuted  it  afterwards.  Hulls  proposed  to  apply 
Newcomen*s  engine  for  propelling  the  wheel,  but  as  it  was  very  diffi- 
cult to  produce  rotatory  motion  with  that  kind  of  engine,  that  may 
have  been  one  reason  why  it  was  abandoned.  Savery  proposed,  in 
1698,  to  apply  manual  power  to  the  capstan  of  a  ship,  by  the  inter- 
vention of  a  wheel  and  pinion  for  turning  paddle-wheels  attached  to 
the  sides  of  the  vessel ;  and,  at  a  later  period.  Captain  Burton  proposed 
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a  similar  plan.  All  idea,  however,  of  bringing  the  invention  to  bear 
appears  to  have  been  laid  aside  until  1765,  when  the  mechanical  and 
scientific  world  had  again  turned  their  attention  towards  the  improve- 
ment of  the  steam-engine,  and  Dr.  Robison,  of  Edinburgh,  pro- 
posed to  Watt  to  apply  steam  for  propelling  vessels  on  land  and  bj 
sea.  Watt,  however,  at  that  time  had  not  made  su£Seiint  progress  with 
his  invention,  to  enable  him  to  take  up  and  work  out  the  idea  with 
sufficient  prospect  of  success,  as  it  is  evident,  that  he  could  not  have 
considered  Newcomen's  engine  at  all  calculated  for  the-  purpose ; 
Watt,  therefore,  confined  his  views  to  perfecting  his  engine,  fore- 
seeing, no  doubt,  that  when  once  that  end  was  accomplished,  other 
important  results  would  follow. 

The  subject  of  steam-boats  still  lay  dormant  for  a  time.  In  1782, 
the  Marquis  de  Jouffroi  is  said  to  have  made  a  steam-boat,  140  feet 
long  and  15  feet  wide,  which  was  tried  on  the  Soane  at  Lyons,  but  it 
was  not  successful.  About  the  year  1787,  Watt  had  so  far  perfected 
his  steam-engine,  and  render^  it  capable  of  producing  rotatory 
motion,  as  to  enable  it  to  turn  mills  :  he  had  thus  overcome  one  of  the 
principal  difficulties,  and  prepared  the  way  for  the  introduction  of 
the  modern  system  of  steam  navigation ;  but  although  numerous  at- 
tempts were  made  with  imperfect  engines  for  propelling  vessels,  even 
after  Watt  had  obtained  patents  for  his  improved  engines,  yet  it  was 
not  until  after  the  expiration  of  his  patent  for  the  rotatory  engine,  in 
1800,  that  it  was  applied  to  steam-vessels. 

About  the  year  1788,  Fitch  and  Ramsey,  of  America,  and  Serrati, 
of  Italy,  appear  to  have  tried  some  experiments,  and  thus  they  lay 
claim  to  the  invention,  but  upon  this  point  there  is  no  accurate  infor- 
mation. In  tbe  same  year.  Miller,  of  Dalswinton,  constructed  a  double 
boat,  60  feet  long,  with  two  paddle-wheels  in  the  centre,  to  be  moved 
by  manual  labour,  in  order  to  race  with  another  boat  propelled  by  oars 
in  the  usual  manner ;  it  was  tried  upon  the  sea  near  Leith,  when  Miller 
beat  his  competitor,  and  the  effect  of  this  experiment  convinced  him, 
that  power  only  was  wanting  to  bring  the  invention  to  perfection. 
Taylor  proposed  to  apply  the  steam  -engine  for  this  purpose,  and  he  then 
applied  to  Symington,  a  practical  engineer  of  the  day  (who  had  pre- 
viously proposed  some  improvements  in  Newcomen's  engine,  and  had 
made  a  model  showing  how  it  might  be  applied  for  the  purpose  of 
propelling  carriages),  in  order  to  assist  him  in  applying  the  steam- 
engine  for  working  paddle-wheels.  A  steam-engine  with  two  cylin- 
ders, 4  inches  in  diameter,  each  of  about  one-horse  power,  was  accord- 
ingly made  by  Symington  and  Taylor,  and  was  applied  to  drive  the 
paddle-wheels  in  the  centre  of  the  double  boat,  employed  for  pleasure 
on  Dalswinton  Lake,  in  the  middle  of  October  1788,  when  it  attained 

F 


Digitized  by 


Google 


66  ADDRESS  OF  THB  FRE8IBBKT. 

a  velocity  of  about  3  miles  an  hour.  The  success  of  this  experiment 
was  complete  as  far  as  it  went»  and  established  beyond  doubt  the 
merits  of  the  discovery ;  it  therefore  induced  the  ingenious  and  perse- 
vering projectors  to  prosecute  it  further  by  making  another  vessel  of 
the  same  dimensions  as  the  former  one,  to  be  worked  by  an  engine 
upon  a  larger  sttile :  the  engine  was  made  at  Carron,  and  was  of  a  pe- 
culiar construction,  in  order  to  avoid  infringement  on  Watt's  patent ; 
it  had  two  atmospheric  cylinders  of  18  inches  diameter,  the  pistons 
of  which  were  connected  with  a  lever  acting  alternately  tnd  by 
means  of  chains;  pulley-wheels  and  ratchets  turned  two  paddle- 
wheels,  one  being  placed  before  the  other,  in  the  space  between  the 
two  parts  of  the  double  boat ;  this  machineiy,  it  will  be  observed, 
was  similar  to  Hull's  plan,  improved,  however,  by  having  two  cylinders. 
The  boats  and  engines  were  completed,  and  the  erperiment  was  tried  on 
the  Forth  and  Clyde  canal  on  the  26th  December,  1789,  and  was  still 
more  successful  than  the  first,  having  attained  a  velocity  of  4  or  5  miles 
an  hour.  An  account  of  this  experiment  was  published  in  the  Edin- 
burgh newspapers  of  the  day.  The  signal  success  of  this  second  steam- 
boat, rendered  further  experiments  unnecessary,  and  it  now  only  re- 
mained to  bring  it  into  practical  operation.  Messrs.  Miller,  Syming- 
ton, and  Taylor  had  proved  to  the  world,  the  merits  of  the  discovery, 
and  not  wishing  to  incur  further  expense  or  trouble  in  combating  the 
prejudices  and  opposition  of  mankind,  which  invariably  obstruct  the 
introduction  and  prosecution  of  every  great  invention,  did  not  prose- 
cute the  subject  further,  but  left  it  to  others  to  work  out  and  develope 
the  powers  of  their  extraordinary  invention,  which  was  destined,  at 
no  distant  period,  to  produce  such  a  wonderful  revolution  in  the 
social  world.  The  engines  and  machinery  were  accordingly  tak»i  out, 
and  deposited  at  the  Carron  Works,  and  the  boat,  which  was  only  s 
pleasure-boat,  and  fit  for  no  other  purpose,  was  transferred  hack  to  the 
lake  of  Dalswinton,  and  again  applied  to  its  original  purpose.  Mr. 
Miller  returned  to  his  agricultural  pursuits ;  Taylor  to  his  profesuon 
of  a  tutor ;  and  Symington  to  his  profession  of  a  practical  engineer. 

In  1193,  Ramsay  made  some  experiments  for  propelling  a  vessel 
by  forcing  water  out  of  the  stern  by  a  steam-engine ;  this  does  not 
appear  to  have  answered. 

In  1795,  Earl  Stanhope,  well  known  for  his  mechanical  g^ios, 
tried  an  experiment  for  propelling  a  vessel,  by  means  of  a  propeller  in 
the  form  of  a  duck's  foot ;  and  about  the  same  time  Smith  fitted  a 
boat  with  an  atmospheric  engine  on  the  Sankey  Canal ;  none  of  these 
experiments,  amidst  several  others  which  were  tried,  appear  to  have 
been  very  successful ;  the  great  difficulty  seems  to  have  been,  in  pro- 
ducing the  rotatory  motion  by  the  steam-engine  employed  for  the 
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purpoee,  and  it  is  singular  that  none  of  them  tried  Watt's  engine, 
which  had  then  become  generally  known,  and  Boulton  and  Watt 
themselves  were  too  busy  in  maldng  their  engines  for  the  nmnerous 
mills  and  waterworks  then  becoming  daily  more  general,  to  turn  their 
attention  to  fresh  speculations,  the  issue  of  which  was  at  that  time 
doubtful,  and  which  did  not  promise  to  be  so  lucrative. 

In  1801,  Lord  Dundas,  who  took  great  interest  in  mechanical 
pursuits,  employed  Symington  to  construct  a  steam^boat ;  this  was 
propelled  by  an  engine  on  Watt's  plan,  having  one  cylinder  placed 
horizontally,  and  the  piston,  with  a  stroke  of  4  feet  in  length,  was  jointed 
at  the  extremity,  and  attached  to  a  connecting  rod,  with  a  crank  at  one 
end,  taming  a  paddle-wheel,  placed  in  a  well^hole  at  the  stem  of 
the  vessel,  which  had  two  radders,  one  on  each  side  of  the  cavity  in 
which  the  paddle-wheel  was  placed.  This  was  the  first  practical 
working  steam-vessel,  with  an  engine  on  Watt's  system,  and  was  called 
the  '  Charlotte  Dundas ; '  it  was  employed  for  towing  vessels  on  the 
Forth  and  Clyde  canal,  and  answered  its  purpose  completely,  but 
the  proprietors  of  the  canal  objected  to  its  being  continued,  in  conse- 
quence of  the  agitation  of  the  water  produced  by  the  paddle-wheels, 
which  they  alleged  would  injure  the  banks  of  the  canal.  In  1802, 
Fulton,  who  had  been  some  time  in  England,  hearing  of  Symington's 
attempts,  went  to  Scotland,  visited  him  on  board  his  boat,  and  requested 
to  see  it  tried.  Symington  accordingly  got  up  the  steam,  made  several 
trips  up  and  down  the  canal,  and  fully  explained  to  Fulton  every  part 
of  the  boat,  steam-engine,  and  apparatus.  Fulton  made  notes  of 
everything,  observing  at  the  same  time,  that  the  objection  of  injuring 
the  banks  of  the  canals  and  small  rivers  might  apply  in  England,  but 
that  in  America,  where  they  were  upon  a  much  larger  scale,  this  incon- 
venience could  not  be  felt,  and  he  thought  the  application  of  steam-boats 
in  that  country,  would  be  of  immense  public  and  private  advantage, 
and  stated  his  intention  of  introducing  them  there.  After  this  visit  to 
Symington,  Fulton  proceeded  to  France,  where  he  constructed  his  first 
steam-boat,  and  tried  it  on  the  Seine,  at  Paris,  in  1803»  and  proceeded  to 
America  soon  afterwards.  It  is  rather  singular  that  Napoleon,  who  was 
then  First  Consul,  and  who  usually  was  alive  to  all  great  improvements, 
and  carried  them  through  with  a  degree  of  energy  and  talent  which 
overcame  all  opposition,  should  not  have  appreciated  the  merits  of  the 
steam-boat,  and  should  have  allowed  such  a  fine  opportunity  of  bene- 
fiting France  to  have  slipped  through  his  hands ;  but  perhaps  the 
same  may  be  said  of  England,  as  being  still  more  extraordinary,  fur 
the  advantages  of  the  steam-engine  and  machmery,  had  then  become 
universally  acknowledged.  Fulton,  however,  impressed  with  the  im- 
portance of  the  invention,  and  being  thoroughly  convinced  of  its  ulti- 

f2 


Digitized  by 


Google 


68  ADDRESS  OF  THE  PRESIDENT. 

mate  success,  pursued  it  with  unremitting  perseverance  and  energy, 
and  in  1805  he  applied  to  Messrs.  Boulton  and  Watt  to  make  a 
steam-engine  for  a  boat  which  he  was  about  to  construct  in  America  : 
this  boat  was  accordingly  built  iu  1807.  Watt*s  steam-engine  reached 
America  in  1806.  The  vessel  was  named  *  The  Clermont,*  from  his 
friend  Livingstone's  residence ;  the  wheels  and  machinery  were  on 
Symington's  plan,  propelled  by  Walt's  engine  ;  the  boat  was  tried  on 
the  Hudson  River,  and  only  attained  a  speed  of  5  miles  per  hour. 
This  was  the  6rst  steam-boat  used  in  America,  and  Fulton  and 
Livingstone  then  took  out  patents  for  introducing  steam-boats  in 
various  places  in  America,  and  built  several  others,  upon  a  larger 
scale,  fur  carrying  goods  and  passengers,  employing  Messrs.  Boultoa 
and  Watt  to  make  the  steam-engines,  which  were  sent  from  England, 
each  succeeding  engine  being  larger  than  its  predecessor.  Although 
it  was  generally  known  that  the  steam-boats  had  succeeded  perfectly 
in  America,  and  that  their  employment  was  daily  increasing,  yet  little 
or  nu  attention  was  paid  to  the  subject  in  England.  The  idea  of  em- 
ploying steani-boats  on  the  ocean,  had  never  been  conceived,  and  the 
objections  raised  to  the  agitation  of  the  water  by  the  paddle  wheels  on 
the  Forth  and  Clyde  canal,  were  considered  so  strong,  that  doubts 
were  generally  entertained  as  to  the  success  of  the  ^system  anywhere 
but  in  large  rivers,  such  as  those  of  America.  In  1812,  however, 
Heniy  Bell,  of  Glasgow,  who  was  well  acquainted  with,  and  had 
deeply  considered  all  that  had  been  done  by  Symington,  determined 
to  try  once  more  whether  the  invention  could  not  be  applied  on  tbe 
Clyde ;  he  accordingly  caused  a  small  boat  of  25  tons  burthen  to  be 
built  at  Port  Glasgow,  by  John  Wood,  who  has  since  become  so  well 
known  as  a  shipbuilder ;  it  was  40  feet  long,  with  10  feet  beam,  and  in 
it  was  placed  a  steam-engine  of  4  H.P.,  on  what  was  termed  the  bell- 
crank  principle,  introduced  by  Watt ;  the  boiler  was  placed  on  one  side 
of  the  vessel  and  the  engine  on  the  other,  with  four  paddle-^wheels 
woriced  by  the  intervention  of  spur  gear ;  the  wheels  oonaisted  of 
detached  arms,  with  paddles  or  Hoats  at  the  end,  which,  bowerer, 
did  not  answer,  and  the  complete  wheel,  according  to  Symington'i 
plan,  was  subsequently  adopted.  This  boat,  which  was  called  the 
•Comet,*  began  to  ply  for  goods  and  passengers  on  the  Clyde, 
between  Glasgow  and  Helensburgh  (Bell's  native  place),  in  January, 
1812,  and- attained  the  speed  of  5  miles  an  hour.*     The  •Comet' 

*  In  the  collection  of  the  Institution  of  Civil  Engineers  is  the  folloviog 
handbUl  :-> 

•*  STEAM  PASSAGE  BOAT,  THE  «  COMET,'  " 
Between  Glasgow,  Greenock,  and  Hblknsbuhgh,  for  Passengess  osu. 

The  subscriber,  having  at  much  expense  fitted  up  a  handsome  vessel  to  plj 
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fiucceeded  bo  well,  that  Bell  determined  to  build  another  vessel  of  larger 
dimensions  and  power.  Numerous  other  parties,  seeing  the  success 
which  had  attended  Bell's  exertions,  determined  to  follow  his  example, 
and  several  other  boats  were  built  during  the  succeeding  years  of  1813 
and  1814  ;  they  were  however,  still  very  imperfect,  until  Cook,  of 
Glasgow,  in  1814,  constructed  the  fourth  vessel,  the  *  Glasgow,'  with 
an  engine  of  16  H.P.  The  machinery  of  this  vessel  was  so  much 
more  perfect  and  powerful  than  any  which  had  been  previously^  con- 
stnicted,  that  it  served  as  a  model  for  many  others ;  and  from  this 
period  steam- boats  for  river  navigation  were  completely  established. 

Many  of  the  engines  employed  for  the  above-mentioned  vessels 
were  upon  the  bell-crank  principle;  which,  from  their  simplicity 
and  portability,  standing  upon  an  independent  frame,  with  the 
condenser  forming  part  of  it,  were  well  adapted  for  steam-boats, 
and  were  consequently  generally  used.  The  bell-crank  levers,  receiv- 
ing the  motion  direct  from  the  piston,  communicated  it  by  means  of 
a  connecting  rod  and  crank  to  the  main  shaft,  turning  the  paddle- 
wheels  on  each  side  of  the  vessel;  the  engine  was  placed  on  one 


upon  the  River  Cljde  between  Glasgow  and  Greenock — to  tail  by  the  power 
of  wind,  air,  and  eteam,  he  intends  that  the  vessel  shall  leave  the  Broomlelaw 
on  Taesdays,  Thursdays,  and  Saturdays,  about  mid-day,  or  at  such  hour  there- 
after as  may  answer  from  the  state  of  the  tide ;  and  to  leave  Greenock  on 
Mondays,  Wednesdays,  and  Fridays,  in  the  morning,  to  suit  the  tide. 

The  elegance,  comfort,  safety,  and  speed  of  this  vessel  require  only  to  be 
proved  to  meet  the  approbation  of  the  public ;  and  the  proprietor  is  determined 
to  do  everything  in  his  power  to  merit  public  encouragement. 

The  terms  are,  for  the  present,  fixed  at  4t.  for  the  best  cabin,  and  Ss.  the 
second ;  but  beyond  these  rates,  nothing  is  to  be  allowed  to  servants,  or  any 
other  person  employed  about  the  vesseL 

The  subscriber  continues  his  establishment  at  Helensburgh  Baths  the  same 
as  for  years  past,  and  a  vessel  will  be  in  readiness  to  convey  passengers  in  the 
*  Comet '  from  Greenock  to  Helensburgh. 

Passengers  by  the  '  Comet  *  will  receive  information  of  the  hours  of  sailing, 
by  applying  at  Mr.  Hoosten*s  office,  Broomielaw ;  or  Mr.  Thomas  Blackney's, 
East  Quay  Head,  Greenock. 

HeUtuimrgh  Baths,  August  5,  1812.*  Hbnrt  Bell. 

Mr.  Bell  presented  this  new  method  of  navigation  to  the  British  Government 
at  three  different  times,  viz.,  in  1800,  1803,  and  1813,*  when,  after  all  his 
exertions,  it  was  thought  to  be  of  no  utilty  to  Government.  After  it  was 
denied  him  in  1803,  he  thought  it  very  hard  that  such  a  discovery  should  lie 
dormant;  and,  on  that  account,  he  sent  a  description  of  the  metho|l  of  applying 
steam  in  propelling  vessels  against  wind  and  tide,  to  all  the  emperors  and 
crowned  heads  in  Burope,  and  also  to  America,  which  last  government  put  it 
in  practice  in  the  year  1806. 

*  Thus  in  the  original. 
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side  of  the  veteel  and  the  boiler  on  the  other.  The  boilere  gene- 
rally used,  were  upon  the  principle  proposed  by  Allen  in  1730,  and 
Smeaton  in  1765»  having  an  internal  furnace  and  flue,  surrounded  by 
the  water.  This  form  of  boiler  was  6rst  brought  into  use  by  Tre- 
yithick  in  1803,  for  high-pressure  engines,  and  for  low-pressure 
engines,  also,  in  one  of  the  earliest  steam-dredging  boats,  employed 
at  Portsmouth  Dockyard,  under  Bentham ;  but  the  exterior  shell  of 
this  boiler  was  of  wood,  as  proposed  by  Brindley  in  1758 ;  in  steam- 
vessels  the  external  shell  of  the  boiler  was  made  of  wrought  iron.  AH 
the  steam-vessels  above  mentioned  were  worked  by  one  engine  only. 
In  1814,  Boulton  and  Watt  first  applied  two  engines,  connected 
together,  for  working  a  small  boat  on  the  Clyde. 

In  1815,  a  small  vessel,  with  a  side-lever  engine  of  14  H.P.  by 
Cook  of  Glasgow*  made  a  voyage  from  Glasgow  to  Dublin,  and 
round  the  Land's  End  to  London ;  it  then  ran  between  London  and 
Margate  with  passengers  with  considerable  success,  and  this  led  to 
others  being  established  in  various  places ;  the  Scotch  boat  ser? ing 
as  a  model. 

In  1816,  Maudslay  made  a  pair  of  combined  engines,  each  14H.P., 
applying  the  power  to  the  paddle-wheel  shaft  by  the  crank,  instead  of 
by  cog-wheels,  according  to  the  previous  mode. 

In  the  same  year,  the  late  Mr.  Baird  constructed  a  steam-boat  at 
St.  Petersburgh,  with  a  boiler  set  in  brickwork ;  this  boat  worked  for 
some  time  on  the  Neva ;  a  drawing  of  it  exists  in  the  archives  of  our 
Institution. 

In  1817,  Boulton  and  Watt  purchased  a  small  steam-boat  called 
the  *  Caledonia,'  which  had  been  built  in  the  Clyde,  with  very  defec- 
tive engines.  James  Watt,  jun.,  having  constructed  a  new  pair  of 
combined  engines  on  the  side-lever  principle,  of  14  H.P.  each,  made 
a  great  number  of  experiments  with  the  *  Caledonia,'  and  went  with 
it  to  the  Scheldt  and  other  places ;  the  arrangement  of  the  engines,  u 
improved  by  Watt,  served  as  a  model  for  several  other  vessels. 

In  1818,  David  Napier  caused  the  *  Rob  Roy,'  of  90  tons  burthen, 
to  be  built  by  Denny  at  Dumbarton,  with  an  engine  of  30  H.P.,  with 
which  he  successfully  established  a  regular  communication  between 
Greenock  and  Belfast:  this  may  be  said  to  be  the  first  time 
that  a  regular  communication  by  steam-boats,  between  two  dis- 
tant sea-ports,  was  established,  and  it  set  the  example  to  every  other 
place.  Boulton  and  Watt,  after  the  success  of  the  ^  Caledonia/  made  a 
great  number  of  marine  engines  of  increased  power,  and  with  various 
new  improvements,  such  as  introducing  wrought  iron  instead  of  cast- 
iron  for  several  of  the  moving  parts;  and  in  1821,  a  great  step  was 
made,  by  establishing  steam-boats  between  London  and  Leith.    Two 
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of  these  Tesads,  the  •  James  Watt '  and  the  *  Soho,'  with  engines  of 
120  H.F.,  hy  Boulton  and  Watt,  were  the  largest  which  had  been 
made,  and  answered  very  well. 

In  1819,  the  *  Rob  Roy  '  left  the  Belfast  station,  and  was  trans- 
ferred to  the  English  Channel,  to  run  between  Dover  and  Calais. 
About  this  time  Napier  built  the  ^  Talbot '  of  150  tons,  with  two  en- 
gines of  30  H.P.  each,  which  ran  regularly  between  Dublin  and 
Holyhead.  In  this  year  also,  the  late  Mr.  Rennie,  who  had  for  some 
time  previous  watched  the  progress  of  this  great  invention  with  con- 
siderable interest,  foreseeing  that  it  would  ultimately  supersede  all 
others,  proposed  to  the  Admiralty  to  use  steam-vessels  for  towing 
vessels  of  war  into  and  out  of  harbour  against  wind  and  tide ;  being 
perfectly  satisfied,  that  if  once  it  was  introduced  into  the  navy,  it 
could  not  be  long  before  steam-vessels  of  war  would  follow ;  great 
doubts,  however,  as  to  its  success  were  entertained  and  expressed  by 
many  of  the  official  subordinates.  Lord  Melville  and  Sir  George 
Cockbum,  however,  overruled  all  objections,  and,  as  a  first  experi- 
ment, they  consented  to  allow  the  'Hastings,'  a  74  line-of-battle 
ship,  to  be  towed  fix>m  Woolwich  by  the  '  Eclipse,'  a  Margate  steam* 
boat  of  60  H.P.  The  *  Eclipse,'  however,  proved  too  weak,  and 
after  towing  the  '  Hastings '  a  few  miles,  it  returned,  and  the  '  Hast- 
ings' went  to  Chatham  with  her  sails  alone ;  the  experiment  was  thus 
not  quite  so  successful  as  could  have  been  desired;  nevertheless 
Rennie  still  determined  to  persevere.  Oliver  Lang,  the  master- 
shipwright  of  Woolwich  Dockyard,  entered  fully  into  Rennie's 
views,  and  warmly  assisted  by  every  means  in  his  power  the  intro- 
duction of  steam-vessels  into  the  navy,  contrary  to  the  opinions  of 
many  of  his  superiors.  At  length  the  Admiralty,  at  their  recom- 
mendation, ordered  the  '  Comet '  to  be  built  according  to  the  draft 
and  plan,  and  under  the  superintendence,  of  Mr.  Lang ;  she  was  115 
feet  long  and  21  feet  wide,  drawing  9  feet  of  water,  and  a  pair  of 
engines,  of  40  H.P.  each,  were  ordered  for  her  from  Messrs.  Boulton 
and  Watt :  this  was  the  first  steam-vessel  in  the  navy,  and  it  is  still  in 
use.    By  degrees  several  others  were  built. 

In  1820  a  steam  tug  wap  built  by  Manby,  for  Messrs.  Smith,  for 
the  purpose  of  towing  their  barges  upon  the  Humber ;  and  in  the  same 
year,  Maudslay  and  Field  applied  the  expansive  action  of  steam  in  the 
cylinder,  which  was  a  great  improvement ;  also  escape  valves  for  the 
water,  which  might  boil  over  into  (he  cylinders.  In  that  year  also,  steam- 
packets  were  introduced  on  the  post-office  station  between  Holyhead  and 
Howth ;  and  the  *  Britannia,'  with  oscillating  engines,  and  several  other 
steam-packets,  were  built  by  Manby  for  the  Dover  and  Calais  station. 

In  1825,  the  General  Steam  Navigation  Company  was  established 
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by  Williftin  JoUiffe,  who  built  two  of  the  largest  yessels  which  had 
yet  been  tried,  called  the  '  George  the  Fourth »  and  the  *  Duke  of 
York;'  they  were  between  500  and  600  tons  burthen,  and  had 
engines  of  130  H.P.,  furnished  by  Messrs.  Jessop  of  the  Butterley 
Iron  Works:  these  two  vessels  were  intended  to  establish  a  regular 
communication  between  London  and  Cadiz  and  London  and  St.  Pe- 
tersburg; they  accordingly  started  in  September,  1827,  and  answered 
extremely  well,  notwithstanding  the  heavy  storms  which  they  encoun- 
tered in  the  Bay  of  Biscay  and  in  the  Baltic.    The  General  Steam 
Navigation  Company,  considering  the  ideas  of  Jolli£Fe  too  extended, 
parted  with  the  two  vessels  (which  were  afterwards  purchased  by 
the  Government),  and  limited  their  views  to  the  British  Cbannd 
and  the  German  Ocean.    About  this  period,  the  ^  Enterprise,'  of  500 
tons  burthen,  which  was  built  by  Gordon,  and  had  a  pair  of  com- 
bined engines  of  120  H.P.  constructed  by  Maudslay  and  Field,  made 
the  voyage  from  London  to  Calcutta,  by  the  Cape  of  Good  Hope.  The 
advantage  and  superiority  of  steam-vessels,  in  every  respect,  for  both 
river  and  sea  navigation,  having  been  now  thoroughly  established, 
their  employment  became  universal ;  and  the  size,  power,  and  num- 
ber of  the  vessels  increased  daily  in  every  part  of  the  empire. 

From  this  period  nothing  remarkable  appears  to  hftve  occurredt 
until  the  construction  of  the  '  United  Kingdom,'  which  was  by  ftr  the 
largest  in  size  and  the  most  powerful  that  had  been  made.  She  wss 
160  feet  long,  26i  feet  beam,  and  200  H.P.;  the  vessel  was  built 
by  Steele,  of  Greenock,  and  the  engines  by  David  Napier.-  As  deep- 
sea  navigation  by  steam  advanced,  it  became  an  object  of  considersbk 
importance  to  save  fuel,  and  to  obviate  the  inconvenience  of  the  in- 
crustation of  the  boilers  by  the  deposit  of  salt,  and  other  sediments 
occasioned  by  the  use  of  sea  water ;  David  Napier  therefore  introduced 
the  system  of  surface  condensation,  the  condenser  being  made  of  a 
series  of  small  copper  tubes,  through  which  the  steam,  after  being 
used,  passed  i'rum  the  cylinder  to  the  air-pumps,  the  pipes  being  sur- 
rounded by  a  constant  supply  of  cold  water,  so  that  the  steam  wu 
condeubcd  and  the  water  was  returned  directly  back  into  the  boiler, 
to  be  again  converted  into  steam,  without  the  admixture  of  uH 
water  according  to  the  usual  plan,  thus  employing  the  same  fresh 
water  over  again,  whereby  the  above-mentioned  inconvenience  of  in- 
crustation of  the  boilers  was  in  a  great  measure  avoided.  Hall  after- 
wards tried  the  same  system  with  certain  modifications,  and  it  was 
employed  in  several  vessels ;  but  like  Watt,  Cartwright,  and  others 
who  had  tried  it,  he  found  the  condensation  was  not  so  complete, 
and  the  weight,  and  cost,  and  the  difficulty  of  keeping  the  apparttus 
in  order,  has  hitherto  prevented  it  from  being  generally  used;  for 
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althoi^h  it  poisesses  advantages  in  many  respects,  still  upon  the 
whole  they  do  not  counterbalance  the  disadvantages,  and  the  old 
system  of  condensation  by  jet,  with  the  aid  of  the  brine  pumps,  is 
more  generally  employed.  The  brine  pumps  and  refrigerators  were 
invented  and  patented  by  Maudslay  and  Field  in  1825,  and  were 
used  on  board  the  'Enterprise.'  After  the  'United  Kingdom,' 
numerous  vessels  of  similar  and  even  greater  size  were  constructed,  to 
ply  between  London  and  Leith,  Glasgow  and  Liverpool,  and  else* 
where. 

The  next  great  step  in  advance  was  the  crossing  the  Atlantic. 
This  had  loi^  been  in  agitation,  and  was  freely  discussed  by  numerous 
enterprising  minds,  anxiously  bent  upon  working  out  the  fulfilment 
of  such  a  desirable  and  important  object;  but  the  great  practical 
difficulties  involved  in  the  execution  were  not  so  easily  overcome. 

To  construct  a  vessel  of  sufficient  size,  with  engines  of  adequate 
power  to  propel  her  through  the  storms  of  the  Atlantic,  and  carrying 
with  her  sufficient  fuel  to  keep  the  engines  in  motion,  was  considered 
by  many  (and  among  them  were  very  competent  authorities)  to  be 
extremdy  doubtful,  but  by  the  world  in  general  the  task  was  con- 
sidered to  be  wholly  impracticable.  To  Bristol  is  due  the  origin  of 
this  great  undertaking,  and  a  Company  of  enterprising  individuals, 
with  Brunei,  as  their  consulting  engineer,  was  formed  for  that 
object ;  it  was,  however,  with  difficulty  that  they  found  engineers  to 
carry  it  into  effect,  some  of  the  first  constructors  of  the  day  having 
declined  to  undertake  it.  Messrs.  Maudslay  and  Field,  however, 
who  had  already  taken  such  a  prominent  part  in  the  prosecution  of 
steam  navigation,  saw  their  way,  and  boldly  engaged  to  construct 
engines  of  the  requisite  power,  well  adapted  for  the  purpose.  Ac- 
cordingly a  vessel,  called  the  *  Great  Western,'  was  designed  by 
Paterson,  and  built  by  him  at  Bristol ;  and  the  engines  were  com- 
pleted  and  fitted  on  board  in  March,  1838.  The  vessel  was  210 
feet  long,  and  38  feet  beam,  drawing  15  feet  when  laden,  being 
1240  tons  burthen,  and  capable  of  carrying  500  tons  of  coals,  which 
it  was  calculated  would  last  twelve  days.  The  engines  were  upon  the 
side -lever  principle,  each  of  210  H.  P.,  with  cylinders  73  inches 
diameter  and  7  feet  stroke,  making  15  strokes  per  minute;  they 
were  fitted  in  cast-iron  frames,  with  the  latest  improvements.  The 
boilers  were  constructed  with  the  flues  over  the  fires ;  they  were 
called  dottble-story  boilers,  and  have  been  since  much  used;  they 
had  brine  pumps,  and  were  worked  under  a  pressure  of  5  lbs.  per 
square  inch ;  the  total  weight  of  the  engines  and  boilers,  including 
the  water  and  the  paddle-wheels,  was  about  420  tons.  The  vessel 
was  completed  with  her  engines,  and  made  her  first  trial  on  the 
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Thames  in  March,  1838,  realizing  12  miles  per  hour.  On  Sunday, 
8th  April,  she  started  on  her  first  voyage  from  Bristol,  under  the 
command  of  Captain  Hosken,  with  seven  passengers,  and  a  cargo  of 
50  tons  of  goods,  besides  500  tons  of  coals,  and  reached  New  York 
on  Monday,  23rd  April,  a  distance  of  3000  miles,  in  thirteen  days  and 
ten  hours.  Her  arrival  created  the  greatest  interest ;  the  quays  were 
crowded  with  spectators,  anxiously  waiting  to  give  a  hearty  welcome 
to  the  enterprising  and  successful  adventurers,  who  had  thus  so  trium- 
phantly solved  the  grand  problem,  and  had  brought  the  New  World 
within  a  few  days*  sail  of  the  Old.  On  her  return  she  lefl  New  York 
on  the  Ith  May  and  reached  Bristol  on  the  23rd,  with  10  passen- 
gers ;  performing  the  voyage  in  fifteen  days.  The  success  of  this 
voyage  across  the  Atlantic  having  exceeded  the  most  sanguine  ex- 
pectations of  its  promoters,  and  indeed  of  the  whole  world,  there 
seemed  no  bounds  to  the  extension  of  steam  navigation  ;  other  com- 
panies were  projected  and  numerous  larger  and  more  powerful 
vessels  were  designed,  in  equal  confidence  of  success ;  then  followed 
the  *  British  Queen,'  by  Napier,  of  500  H.  P.,  the  '  Liverpool,'  of 
500  H.  p.,  and  the  '  President,'  of  600  H.  P.,  whose  melancholy  fate 
served  for  a  time  to  damp  the  ardour  of  speculation.  The  practici- 
bility  of  steam  communication  across  the  Atlantic  having  thus  been 
established,  and  its  superiority  over  the  old  sailing  system  being  clearly 
proved,  time  only  was  necessary  to  render  it  perfect.  The  line  from 
Liverpool  to  Boston  was  then  designed,  and  carried  into  effect  by 
Cunard,  for  conveying  the  mails;  it  consisted  of  four  fast  vessels,  the 
*  Acadia,'  *  Caledonia,'  'Hibernia,'  and  'Cambria,'  of  about  1000 
tons  and  450  H.  P.  each.  This  was  followed  by  the  gigantic  project 
of  the  Royal  Mail  Company,  for  carrying  the  mails  between  England 
and  the  West  Indies,  consisting  of  twelve  vessels,  each  of  about  ]  200  to 
1300  tons  burthen,  an4  420  H.  P.  The  engines  of  these  vessels 
resembled  very  much  those  of  the  '  Great  Western,'  whose  complete 
success  induced  their  being  taken  as  models  for  others^  The  great 
weight  and  space  occupied  by  these  engines,  being  upon  the  aversge 
about  a  ton  for  every  horse-power,  rendered  it  difficult  for  them  to 
carry  any  great  amount  of  cargo  beyond  the  passengers,  and  thus  the 
profits  as  a  mercantile  speculation  w^  materially  lessened ;  it  be- 
came extremely  desirable,  therefore,  to  ascertain  whether  engines, 
equally  efficient,  could  not  be  made  of  less  weight,  and  to  occupy 
considerably  less  space. 

In  order  to  effect  this  object,  engines  were  invented,  by  which  the 
power  was  applied  directly  from  the  piston  to  turn  the  paddle-wheel 
shaft,  without  the  intervention  of  side  levers;  these  were  called 
direct-acting  engines,  and  at  first  great  objections  were  made  to  them 
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in  consequence,  as  was  asserted,  of  the  loss  of  power  arising  from 
the  ohfiquity  of  the  action  of  the  piston-rod  upon  the  crank  on  the 
paddle-wheel  shaft.  Messrs.  Seawards  were  among  the  first  to  in- 
trodaoe  this  system  into  the  '  Gorgon,'  and  notwithstanding  the  objec- 
tions abore  stated,  it  has  been  improved  by  them  and  by  other 
engineers,  and  has  materially  gained  ground.  The  oUiquity  of  action 
of  this  system,  compared  with  that  of  the  side-lever  system,  can  only 
be  considered  in  the  light  of  a  little  extra  friction,  which '  is  fully,  if 
not  more  than  compensated  for,  by  the  reduction  of  weight  and 
space.  The  modifications  of  the  system  by  Miller,  have  been  very 
Buccessful,  and  combined  with  the  forms  of  vessels  adopted  by  him, 
haye  enabled  great  speed  to  be  attained  both  by  sea-going  vessels, 
and  his  boats  on  the  Rhine  and  other  rivers.  Even  the  objectionof  extra 
friction,  however,  if  tenable,  is  obviated  by  the  vibrating  cylinders 
described  in  Trevithick  and  Vivian's  patent  in  1802;  patented  by 
Witty  in  1813,  and  by  Manby  in  1821,  by  whom  the  first  engines  of 
the  kind  were  constructed;  subsequently  improved  by  Maudslay  and 
Field,  and  Spiller ;  and  now  extensively  manufactured  by  Penn,  Miller, 
and  others ;  Maudslay  and  Field's  double  cylinder  engines,  so  arranged 
that  a  long  connecting  rod  is  obtained  by  its  being  enabled  to  descend 
between  the  cylinders ;  the  Trunk  engine  by  Humphery ;  and  the  mo- 
dification of  the  concentric  cylinders  by  Joseph  Maudslay ;  as  well  as 
other  varieties  of  this  system  by  different  makers.  The  substitution  of 
wrought  iron  for  cast  in  a  large  portion  of  the  frame  and  condensers ; 
the  tubular  instead  of  the  common  flue  boiler,  first  proposed  by  Blakley 
in  1764,  and  afterwards  improved  in  the  locomotive  boiler,  and 
introduced  into  steam  vessels  by  Maudslay,  Spiller,  Bramah^  and  others 
about  the  year  1829,  as  well  as  the  use  of  steam  of  higher  tempera- 
ture and  increased  expansive  action,  have  combined  materially  to  in- 
crease the  effect  of  the  engines,  and  reduce  the  consumption  of  fuel ; 
so  that  the  space  and  weight  occupied  by  them  is  now  reduced  to 
nearly  one-half  what  it  was  originally,  or  in  other  words,  engines  of 
double  the  power  now  only  occupy  the  same  space  and  tonnage  in 
the  vessel ;  thus  a  material  advantage  has  been  .gained  in  enabling 
vessels  to  carry  a  larger  quantity  of  fuel,  by  which  they  can  extend 
their  voyage ;  and  greater  power  is  rendered  disposable  for  propelling 
the  vessel  through  the  water.  As  economy  of  time  becomes  daily 
more  important,  every  means  which  can  effect  it  are  brought  into 
operation,  and  thus  the  power  of  the  engines  has  been  continually 
augmented,  in  order  to  produce  greater  speed  and  shorten  the  dura- 
tion of  the  voyages.  Referring  to  the  navy,  we  find,  that  in  1822, 
80  H.P.  was  the  largest;  in  1821,  160  H.  P.;  in  1828,  200  H.P. ; 
in  1830,  220  H.P. ;  in  1838,  440  H.  P. ;  and  in  1845  we  have  the 
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•  Retribution '  and  ' Terrible,'  with  nearly  1000  H.  P.  in  each,  and  it 
is  not  improbable  that,  ere  long,  greater  power  will  be  employed. « 
Whilst  the  royal  steam  navy  has  been  making  such  rapid  progress, 
the  mercantile  steam  navy  has  not  only  kept  pace  with  it  bat  has 
even  led  the  way;  for  the  enterprising,  commercial  spirit  of  this 
country  is  ever  on  the  alert ;  every  improvement  is  seized  upon 
with  avidity,  and  the  greatest  inducements  are  held  out  to  make  new 
discoveries;  in  fact  nothing  but  constant  progress  can  satisfy  the 
restless  spirit  of  improvement.  In  the  infancy  of  the  art,  we  were 
satisfied  with  5  or  6  miles  per  hour,  now,  when  we  have  attained 
above  17  miles  per  hour,  we  are  confidently  looking  to  a  still  greater 
result. 

Whilst  the  improvements,  above  described,  have  been  making  in 
the  engines  and  in  the  mode  of  applying  them,  various  attempts  have 
been  made  to  obviate  the  inconvenience  and  loss  of  power  occasioned 
by  the  concussion  of  the  floats  of  the  ordinary  paddle-wheel  entering 
the  water,  as  well  as  the  heavy  drag  or  back  action  of  the  water  when 
the  floats  leave  it ;  numerous  experiments  and  inventions  have  been 
tried  for  constructing  a  wheel,  of  such  a  form  that  the  floats  shall  always 
enter  the  water  in  the  most  advantageous  manner,  and  having  eflected 
the  object,  shall  leave  it  again  with  the  least  resistance*     To  describe 
the  numerous  inventions  of  this  kind  would,  be  foreign  to  my  purpose, 
and  would  occupy  too  much  of  your  time ;  it  will  suflBce  to  mention 
that  of  Buchanan,  by  which  the  floats  always  enter  and  depart  from 
the  water  perpendicularly ;  those  of  Cav<l,  Oldham,  Morgan,  Perkins, 
Seaward,  and  Barnes,  which  are  modifications  of  it,  differing  chiefly 
in   the  angle  at  which  the  floats  enter  and  leave  the  water,  and 
the  mechanism  attached  to  the  wheel  by  which  the  motion  is  com- 
municated to  the  float-boards ;  the  principle  of  this  invention  is  ex- 
tremely good,  but  in  practice  it  has  unfortunately  been  found,  that  the 
wheels  of  this  construction,  after  a  little  use,  are  liable  to  get  out  of 
order ;  it  is  not  therefore  generally  adopted,  although,  whilst  thej 
are  in  order,  considerable  advantage  is  doubtless  gained.     To  obviste 
this  inconvenience,  as  well  as  that  of  the  common  wheel.  Field  m- 
vented  what  is  technically  termed  the  Cycloidal  Wheel ;  this  consists 
in  dividing  each  float  board  into  several  parts  or  narrower  boards,  and 
arranging  them  so  nearly  in  cycloidal  curves  that  they  shall  all  enter 
the  water  at  the  same  place  in  immediate  succession ;  as  the  acting 
force  of  each  board  is  radiating,  it  propels  whilst  passing  under  the 
water  in  the  ordinary  way,  and  when  it  emerges,  the  water  escapes 


*  The  total  amount  of  steam  power  employed  in  the  Royal  Nary  is  tbout 
35.000  H.P. 
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simultaneouBly  from  each  narrow  board ;  this  principle  was  not  fol- 
lowed up  by  its  inventor,  and  was  afterwards  patented  by  Galloway, 
since  which  it  has  been  very  generally  adopted.  The  principle  of 
reefing  the  paddle-wheels  is  also  used,  so  that  when  the  vessel 
is  deeply  immersed,  the  leverage  of  the  paddles  can  be  shortened, 
and  when  light,  it  can  be  lengthened,  and  can  thus  be  always  ad- 
justed to  the  power  of  the  engines. 

As  economy  of  fuel  is  an  object  of  the  greatest  importance, 
so  in  long  voyages  it  is  advisable  to  employ  the  wind  as  a  moving 
power,  as  much  as  possible,  when  favourable :  it  became  therefore 
desirable  to  contrive  a  simple  means  of  detaching  the  paddle-wheels 
from  the  engines,  so  as  to  allow  (hem  to  turn  round  with  the  motion 
of  the  vessel  through  the  water,  and  thus  to  prevent  them  from  im- 
peding her  way ;  various  contrivances* of  this  kind  have  been  invented, 
but  one  of  the  most  simple,  and  which  is  now  much  employed,  was 
invented  by  Braithwaite  and  Milner ;  it  consists  of  a  friction  clutch 
attached  to  the  paddle-shaft,  which,  by  means  of  keys  and  screws, 
can  be  tightened  or  slackened  with  facility,  and  thus  the  paddle-wheel 
is  attached  or  released  at  pleasure.  Numerous  attempts  have  been 
made  to  introduce  the  rotative  engine  without  pistons,  but  they  have 
hitherto  not  been  successful. 

The  great  results  rendered  by  steam  navigation  induced  the 
mechanical  world  to  turn  their  attention  towards  the  extension  and 
improvement  of  it ;  Boulton  and  Watt,  Maudslay,  Field,  Robert  and 
David  Napier,  Jessop,  Glynn,  Barnes,  Miller,  Ravenhill,  Gird- 
wood,  Manby,  Spiller,  Scott,  Sinclair,  Caird,  Todd,  Fawcett,  Bury, 
Forester,  Seaward,  Penn,  Fairbaim,  Hall,  Rennie,  and  numerous 
other  able  men  devoted  their  minds  to  it,  and  have  produced 
some  splendid  examples  of  engines  and  mechanism  in  that  depart- 
ment. When  we  look  back  to  Symington's  original  engine,  in  1188, 
it  appears  to  have  been  so  changed  as  scarcely  to  be  recognisable  as 
the  same,  and  from  a  speed  of  5  to  6  miles  an  hour  in  smooth  water, 
we  now  find  that  a  speed  of  8  and  9  miles  an  hour  against  a  heavy 
gale  and  head  wind  in  the  Atlantic,  and  above  17  miles  in  still  water, 
has  been  obtained,  whilst  improvements  are  in  progress  which  lead  us 
to  anticipate  at  no  very  distant  period  far  greater  results ;  much  of 
this,  no  doubt,  is  due  to  the  perfection  of  the  workmanship,  as  well  as 
to  the  more  correct  proportions  and  adaptation  of  the  various  parts 
of  the  machinery,  compared  with  what  was  formerlv  done,  and  which  it 
was  impossible  to  accomplish  with  the  slender  and  inefficient  means 
then  at  command;  for  this  we  are  greatly  indebted  to  the  improved 
self-acting  tools  of  Whitworth,  Fox,  Lewis,  Sharpe,  Roberts,  Nas- 
myth,  and  others.    The  improvements  in  the  form  and  construction  of 
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the  vessels  have  also  contributed  much;  and  in  the  investigation  of 
this  difficult  subject  we  are  much  indebted  to  John  Wood,  Oliver 
Lang,  Feamall,  Fincham,  Ditchbum,  Symonds,  Rule,  Seppinga,  Scott 
Russell,  Edye,  Patterson,  White,  Pasco,  and  others. 

Iran  Vessels. — Neither  must  we  forget  the  very  important  im- 
provement in  the  introduction  of  iron  for  the  construction  of  vessels, 
which  enables  us  to  combine  lightness  and  elegance  of  form  with 
strength  and  durability.  For  this  valuable  addition  to  marine  architec- 
ture we  are  indebted  to  Aaron  Manby.  In  1820-21  he  constructed 
at  Horseley,  near  Birmingham,  a  wrought-iron  boat,  called  the 
^  Aaron  Manby,'  120  feet  long  and  18  feet  beam,  and  when  laden 
drawing  3  feet  6  inches  water;  it  was  propelled  by  Oldham's 
feathering  paddle-wheels,  worked  by  a  single  engine  of  80  H.  P. ; 
and  was  built  for  the  purpose  of  plying  on  the  river  Seine.  The 
boat  was  completed  in  1821-22,  and  was  navigated  across  the 
Channel  by  the  present  Sir  Charles  Napier,  who  was  deeply  in- 
terested in  the  undertaking;  it  was  not  only  the  first  iron  vessel 
that  ever  made  a  sea  voyage,  but  also  the  first  that  conveyed  a 
cargo  from  London  to  Paris  direct,  without  transhipment.  She  con- 
tinued plying  between  Paris  and  Havre  for  several  years,  until  super- 
seded by  other  more  powerful  and  improved  boats :  the  hull  la  yet 
in  existence,  and  is  still  used  with  new  engines  on  board,  as  are 
three  others,  which  were  built  about  the  same  time.  In  1832 
Maudslay  and  Field  built  four  iron  vessels  for  the  £ast  India  Company, 
for  the  navigation  of  the  Ganges,  and  fitted  them  with  oscillating 
engines,  of  the  united  power  of  60  horses;  they  were  120  feet  kng, 
24  feet  beam,  and  drew  2  feet  water;  they  were  so  successful  that 
six  more  were  ordered  shortly  afterwards.  The  use  of  iron,  however, 
did  not  make  much  progress  until  recently,  on  account  of  the  pre- 
judices and  obstacles  which  generally,  if  not  invariably,  impede  the 
progress  of  all  great  inventions.  At  present,  iron  is  much  employed 
for  vessels,  and  promises  in  many  cases  to  supersede  timber.  Objec- 
tions against  its  general  employment  have  been  urged,  on  account  of 
the  bottoms  of  the  vessels  being  liable  to  become  fouFon  long  voyages, 
and  for  the  purposes  of  war,  the  splinters  of  the  iron  when  struck 
by  shot  are  said  from  recent  experiments  to  be  more  detrimental  than 
from  wood.  The  art  of  building  iron  vessels  is,  however,  in  its  in- 
fancy, and  it  is  very  probable  that  further  experience  and  investigatioa 
will,  in  a  great  measure,  obviate  the  evils.  The  strength,  lightness, 
and  other  qualities  that  have  been  mentioned,  give  it  great  advantages 
for  the  construction  of  fast-sailing  passage-vessels,  and  the  water- 
tight bulkheads  constructed  with  it,  give  great  additional  security  in 
case  of  accidents ;  these  water-tight  bulkheads  are  now  almost  univer- 
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sally  adopted;  but  the  precise  date  and  origin  of  their  introduction 
is  not  very  clear.  Captain  Evans,  of  Holyhead,  proposed  them  for 
timber  vessels  in  the  year  1826,  and  soon  after  that  time  they  were 
used  in  an  iron  vessel  constructed  by  Grantham  for  C.  W.  Williams. 
Examples  of  their  importance  have  frequently  occurred,  demon- 
strating  the  necessity  of  their  introduction  into  all  vessels,  whether 
£or  river  or  sea  navigation. 

Screw  PrapeUing, — Great  as  has  been  the  result  of  steam-navigation 
under  the  paddle-wheel  system,  still  as  perfection  is  approaching,  it 
cannot  be  denied,  that  it  has  several  disadvantages  when  applied  to 
sea  navigation  during  stormy  weather,  which  it  is  most  desirable  to 
obviate.  Paddle-wheels  act  to  the  greatest  advantage  in  smooth  water 
and  upoo  an  even  keel.  The  unequal  immersion  of  the  paddle-wheels 
during  the  rolling  of  the  vessel,  in  a  heavy  sea,  prevents  that  unifor- 
mity in  the  action  of  the  engines,  which  is  necessary  to  insure  their 
greatest  effect,  and  although  this  may  be  lessened,  to  a  certain  degree, 
by  the  use  of  mechanical  or  feathering  wheels,  as  I  have  already 
stated,  the  complexity  of  their  construction  is  objectionable.  The 
resistance,  offered  by  the  paddle-boxes  to  the  wind,  in  addition  to 
their  top  weight,  has  a  sensible  influence  in  diminishing  the  speed  and 
effect  of  the  engines,  and  in  ships  of  war,  the  great  space  occupied 
by  the  wheels  on  the  broadsides  of  the  vessels,  materially  interferes 
with  the  efficiency  of  the  batteries ;  moreover,  the  wheel,  as  the  prin- 
cipal propelling  agent,  being  constantly  exposed  to  shot,  is  under  very 
considerable  risk  of  having  its  efficiency  impaired.  The  idea,  there- 
fore, of  substituting  for  it  some  other  propelling  agent,  had  long 
been  a  favourite  object  of  investigation  amongst  engineers.  The 
origin  of  this,  like  every  other  great  invention,  is  very  difficult  to  be 
ascertamed  with  accuracy,  as  the  same  idea  not  unfrequently  occurs  at 
the  same  time  to  different  individuals,  totally  unconnected  with  each 
other.  The  first  idea  of  stem-propelling  was  very  probably  suggested 
by  the  movement  <^  fishes,  whose  chief  propelling  power  exists  in 
the  tail,  as  also  from  the  common  and  ancient  practice  of  sculling  a 
boat  from  the  stem.  A  rude  idea  of  stern-propelling  is  attributed 
to  Duguet  in  1721,  but  it  was  so  totally  different  from  the  system 
now  employed,  that  it  can  scarcely  be  called  the  same  invention. 
His  system  consisted  of  two  boats,  connected  together  by  two  cross 
beams  with  a  screw,  inserted  between  the  boats ;  this  double  boat 
was  moored  to  a  post  in  the  river,  and  the  current,  acting  upon  the 
screw,  turned  it  round,  this  motion  thus  generated,  was  communicated 
over  pulleys,  to  which  were  attached  the  vessels  to  be  drawn  along ; 
this  plan  may  be  likened  to  the  effect  of  a  water-wheel,  or  any  other 
fixed  first  mover;  still  there  is  an  idea  of  the  screw,  which,  if 
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pursued,  might  have  been  converted  into  screw-propelling.  In  1158 
Painton  proposed  the  pteraphore  to  be  applied  to  the  bow  and  stern 
and  sides  of  a  vessel  horizontally,  but  does  not  describe  how  it  was  to 
be  moved.  Lyttelton  also  proposed  a  screw-propeller  in  1194.  The 
first  practical  experiment,  however,  appears'  to  have  been  made  by 
Shorter  in  1802,  with  a  propeller  like  the  sails  of  a  windmill, 
applied  to  the  stern  of  a  vessel  in  the  Thames.  He  afterwards  tried 
several  propellers,  particularly  in  the  '  Superb '  line-of-battle  ship  in 
Gibraltar  Bay,  worked  by  a  screw  by  the  intervention  of  the  cap- 
stans, by  which  the  vessel  was  moved  through  the  water  at  the  rate  of 
about  2  miles  an  hour. 

ShortejT  does  not  describe  the  kind  of  propeller  used  in  this  ezp^ 
ment,  although  Napier,  who  afterwards  proposed  a  similar  plan 
without  knowing  what  had  been  done,  when  he  accidentally  found 
Shorter,  had  from  him  an  account  of  his  experiments,  and  saw  a  large 
collection  of  propellers  applicable  to  the  bow,  stern,  sides,  and  every 
part  of  the  vessel :  Napier  acknowledged  and  admitted  that  Shorter 
had  conceived  almost  every  possible  kind  of  arrangement,  and 
that  his  models  and  plans  comprised  most  of  the  systems  since  made 
public  by  different  parties;  Shorter  also  exhibited  several  experi- 
ments with  different  propellers,  and  attributed  the  best  results 
to  a  propeller  with  a  single  blade  projecting  from  the  axis.  Id 
1824  a  work  was  published  under  the  direction  of  the  French 
government,  describing  the  several  modes  of  propelling  in  use  in 
America,  on  the  principle  of  the  screw;  one  plan  was  to  have 
a  hollow  in  the  bottom  of  the  vessel  nearly  as  long  as  the  vessel 
itself,  with  a  screw  revolving  in  it  to  produce  motion  forwards  or 
backwards ;  another  form  of  this  system  was  to  have  a  double  screw 
between  two  boats.  In  1825  a  Company  was  formed  for  applying 
Brown's  gas-vacuum  engine  to  navigating  boats  on  canals,  and 
a  premium  was  offered  for  the  best  invention  for  propelling  hosts 
without  paddle-wheels.  In  1827  the  ingenious  and  inde&igabk 
Tredgold,  in  his  work  on  the  steam-engine,  described  and  investigated 
the  theory  of  screw-propelling ;  about  the  same  time,  or  perhaps 
rather  before.  Brown,  the  inventor  of  the  gas-vacuum  engine,  pro- 
posed to  apply  a  propeller,  consisting  of  two  blades  placed  at  an  angk 
of  about  90"^  to  each  other  atd  45^  to  the  axis ;  this  was  intended 
to  be  placed  in  the  front  of  the  bow  of  the  vessel,  and  attached  to  a 
shaft  working  through  a  stuffing-box,  which  could  be  raised  or  lowered 
at  pleasure.  He  obtained  the  premium  of  the  Canal  Towing  Com* 
pany  for  this,  and  they  determined  to  pursue  the  subject  fivther; 
in  furtherance  of  this  object,  they  built  a  vessel  at  Rochester  with  a 
gas-vacuum  engine  of  12-horse  power,  which  was  applied  to  working 
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Brown's  propeller  by  means  of  bevil  gear;  the  result  of  this  experi- 
uieni  does  not  exactly  appear,  although  it  was  considered  sufficiently 
satisfactory  for  Brown  to  continue  his  investigations:  he  accoidiogly 
built  another   boat  with  similar  engine  and  machinery,  and  made 
several  ezperiments  with   it  on  the  Thames,  near  I^ondon,  when 
be  is  said  to  have  attained  the  velocity  of  7  miles  an   hour  with 
it.     Subsequently,  Cameron,  Woodcroft,  Lowe,  Ericson,  and  others 
pursued   the  subject  and   took   out  patents   for  various  modifica- 
tions of  screw-propelling ;  nothing,  however,  was  materially  effected 
until  the  year  1836,  when  T.  P.  Smith  obtained  a  patent  for  the 
application  of  a  screw  to  propel  vessels,  by  placing  it  in  that  part  of 
the  stem  of  the  vessel  called  the  ^*  dead  wood."     He  accordingly 
built  a  small  vessel,  and  made  numerous  experiments  with  her  on  the 
Thames ;  this  little  vessel  was  34  feet  long,  6  feet  6  inches  beam, 
and  drew  4  feet  water ;  in  it  he  placed  a  small  high-pressure  engine, 
with  a  cylinder  6  inches  in  diameter,  and  15  inches  stroke,  which  was 
applied  to  working  a  screw  2  feet  diameter,  having  a  pitch  of  2  feet  5 
inches*     With  this  vessel  he  obtained  a  speed  of  from  7  to  8  miles  an  • 
hour ;  he  then  tried  her  on  the  sea  between  Ramsgate  and  London,  and 
she  answered  very  well  in  driving  against  the  wind  in  a  heavy  sea. 
Upon  the  success  of  this  experiment  a  Company,  called  the  Ship- 
Propelling  Company,  was  formed,  Smith  being  their  adviser,  and  un- 
der his  directions  a  vessel,  called  the  *  Archimedes,'  of  232  tons  bur- 
then, was  built  ID  London  by  Whimshurst;  she  was  125  feet  long 
and  21  feet  10  inches  beam,  having  a  draught  of  water  of  between 
9  and  10  feet ;  she  was  propelled  by  a  pair  of  engines  of  the  united 
force  of  80  H.P.     The  engines  and  machinery,  which  were  made 
by  Messrs.  Rennie,  instead  of  being  placed  transversely  in  the  vessel 
as  was  usual  in  paddle-wheel  steam-boats,  were  placed  longitudinally  ; 
these  engines  were  upon  the  direct-acting  principle,  and  their  power 
was  applied  to  work  the  shaft  upon  which  the  propeller  was  placed, 
by  means  of  two  spur-wheels  with  teeth  of  hornbeam  wood,  and  two 
pinions  with  iron  teeth  working  into  each  other,  the  motion  of  the 
propeller  shaft  being  5  *  33  to  1 ;  or,  in  other  words,  when  the  engine 
made  25  strokes,  the  propeller  made  133*3  revolutions.     The  pro- 
peller, which  was  in  the  dead  wood,  was  united  to  the  shaft,  by  means 
of  a  water-tight  stuffing-box  passing  through  the  stem  of  the  vessel. 
The  propeller  at  first  consisted  of  a  single-threaded  screw ;   but  this 
not  answering  so  well,  another  screw  was  employed,  with  two  threads 
opposite  to  each  other,  5  feet  9  inches  diameter,  and  8  feet  pitch. 
The  *  Archimedes'  obtained  a  velocity  of  9  miles  per  hour  through 
the  water,  and  proved  herself  an  admirable  sea-boat,  going  head  to 
wind  in  a  heavy  sea,  and  she  established  beyond  all  doubt  the  success 
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of  the  invention,  and  its  superiority  over  paddle- wheels  in  many  cases; 
stilly  however,  much  remained  to  be  done  before  prejudice  could  be 
overcome,  and  before  the  system  could  be  brought  to  such  perfectioD 
as  to  compete  in  velocity  successfully  with  paddle-wheels,  which 
had  80  long  and  so  completely  engrossed  the  public  attention  as 
scarcely  to  leave  an  0])ening  for  any  other  system ;  latterly,  however, 
screw  propelling  has  made  considerable  progress.     In  1842,  the 
*  Bee'  was  constructed  by  Maudslay  and  Field  for  the  Government ; 
she  was  worked  by  a  steam-engine  of  10  H.P.,  adapted  for  driving 
either  the  screw  or  the  paddle-wheel  in  the  same  vessel,  and  thus  to 
try  the  comparative  merits  of  the  two  systems.     From  the  trials  and 
experiments  made  with  the  *  Bee,'  it  appeared,  that  upon  the  whole 
the  paddle-wheels  had  an  advantage  as  to  speed  under  all  circum- 
stances.    In   1840,  the  'Dwarf,'  of  210  tons  burthen,  which  wis 
the  first  screw  vessel  ever  commissioned  in  the  British  navy,  was  con- 
structed by  Messrs.  Rennie;  the  engines,  of  120  U.P.,  upon  the  direct 
action  principle,  were  attached  to  two  spur-wheels,  with  two  pinions 
for  working  the  screw  upon  the  propdler  shaft,  on  the  same  plan 
as  the  *  Archimedes.'      The   'Dwarf  proved  herself  an   excellent 
sea-boat,  and  attained  a  speed  of  121  miles  per  hour  through  still 
water.    The  '  Rattler'  was  the  second  screw-propelling  vessel  intro- 
duced into  the  navy.     She  was  176  feet  long,  and  32  feet  8  inches 
beam;  drawing  11  feet  3  inches  water,  carrying  20  guns,  and  was 
about  888  tons  burthen.     The  engines,  of  200  H.P.,  were  by  Messrs. 
Maudslay  and  Field;  and  her  screw,  which  was  10  feet  diameter, 
and  1 1  feet  pitch,  was  driven  by  c(^-wheels ;  the  screw  made  103 
revolutions  per  minute,  being  in  the  proportion  of  4  to  1  of  the  speed 
of  the  engines ;  her  velocity  through  still  water  was  9i  miles  per 
hour,  and.  she  proved  a  good  sea-boat.  All  these  have  been  surpaned 
in  speed  by  the  Royal  yacht,  the  'Fairy,'  built  for  Her  Majesty, 
by  Ditchbum,  with  engines  by  Penn;    she  is  260   tons  burthen, 
with  two  oscillating  engines  of  the  united  force  of  125  H.P.,  driving 
one  spur-wheel  and  one  pinion ;   the  screw  consists  of  two  blades, 
and  makes  250  turns  per   minute,  being  in  the  pro|>ortion  of  5 
to    1  of  the  moving  power.      The   speed  of  the  'Fairy'  is  15} 
miles   per  hour  through  the  water.      The   merits  of    the  aciew 
system  have  now  been  so  completely  tested,  that  the  Government 
have  determined  to  introduce  it  more  generally  into  the  navy,  parti- 
cularly for  guard-ships ;  these  vessels  are  to  be  of  two  classes,  Une- 
of-battle  ships  and  frigates ;  the  former  having  combined  engines  of 
650  H.P.  the  latter  350  H.P. ;  the  cylinders  of  the  engines  will,  in 
some  cases,  be  applied  horizontally,  and  the  pistons  will  act  directly 
upon  the  propeller  shafts,  by  cranks,  without  the  intervention  of 
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wheels ;  the  propeller  shaft  will  make  from  50  to  60  revolations  per 
minute,  and  the  speed  of  the  veasela  will  be  from  5  to  7  miles  an  hour ; 
this  velocity  will  be  sufficient  to  enable  them  to  command  their  own 
position ;  and  with  heavy  guns  and  the  free  uninterrupted  use  of  their 
batteries,  they  will  be  fully  equal  to  cope  with  any  vessels  of  their 
class.  The  ^  Amphion'  frigate  is  also  being  fitted  with  a  screw  pro- 
peller, to  move  with  a  greater  velocity  than  the  guard-ships.  She 
is  1290  tons,  was  originally  built  for  sailing,  and  carries  36  guns ;  she 
is  propelled  by  a  screw  of  two  blades,  15  feet  diameter,  and  21  feet 
pitch,  driven  by  a  pair  of  engines  of  300  H.P.,  making  from  45 
to  50  revolutions  per  minute;  her  speed  on  trial  was  1  knots  an 
hoar,  and  promised  more ;  the  whole  was  designed  and  executed  by 
Messrs.  Miller  and  RavenhilL  To  Miller  the  constructive  portion 
of  marine  engineering  owes  much ;  the  forms  of  framing,  the  graceful 
proportions,  and  scientific  combination  of  strength  with  lightness; 
the  arrangement  of  the  several  working  parts  of  the  engines,  so  as  to 
diminish  the  weight,  and  increase  their  compactness,  without  impair- 
ing their  efficiency,  have  produced  the  natural  consequences,  not  only 
in  the  fast  river  boats  on  the  Thames  and  the  Rhine,  and  other  rivers 
where  peculiarities  of  construction  were  specially  demanded,  but  also 
in  the  sea-going  vessels,  for  the  mercantile  as  well  as  for  the  Royal 
Navy  and  the  post-office  service  of  both  France  and  England. 

Much  discussion  has  already  taken  place,  and  is  still  going  on,  as 
to  the  best  form  and  dimensions  of  propellers ;  nothing,  however,  but 
careful  and  well-conducted  experiments  can  determine  this  important 
point.  In  these  investigations  Rennie  has  taken  a  leading  part ;  Smithy 
Lloyd,  Sunderland,  Barlow,  Guppy,  Brunei,  Airy,  Maudslay,  Field, 
Miller,  Barnes,  Penn,  and  others  have  also  done  a  great  deal  Up 
to  the  present  time  the  double-bladed  propeller  has  produced  as  good  a 
result  as  any  other  form.  In  the  first  application  of  steam  power  to 
screw,  or  stem  propelling,  cog-wheels  were  usually  employed  to  drive 
the  propeller ;  then  straps,  or  bands,  working  upon  wooden  or  iron 
cylinders ;  and  in  the  ^  Great  Britain,'  efldless  chains  were  employed ; 
in  this  case,  however,  the  chain  had  claws,  resembling  teeth,  attached 
to  it,  which  fitted  into  corresponding  recesses  or  cavities,  on  the  drum, 
and  to  a  certain  degree,  prevented  the  stretching  or  slipping  to  which 
chains  of  the  ordinary  description  are  liable ;  adhesion  wheels  were 
also  tried  by  Messrs.  Rennie,  but  were  not  found  so  good  as  cog- 
wheels. Latteriy  the  system  has  been  much  simplified,  by  applying 
the  piston  of  the  engine  to  act  directly  upon  the  propeller  shaft,  and  a 
successful  result  appears  probable.  Whilst  upon  this  subject,  the 
'  Great  Britain,'  the  largest  vessel  constructed  in  modem  times,  must 
not  be  omitted.     She  is  322  feet  long,  50  feet  6  inches  beam,  draws 
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16  feet  of  water,  and  is  3444  tons  burthen.  She  ia  propelled  hy  the 
screw,  with  a  pair  of  engines  of  the  united  force  of  1000  H.P. ; 
there  are  four  cylinders,  inclining  at  an  angle  of  60"",  and  parallel 
with  the  keel;  the  pistons  act  by  means  of  cranks  upon  a  large 
wheel,  which  turns  the  drum  with  the  chain  and  propeller  shaft ;  the 
diameter  of  the  screw  is  15  feet  9  inches.  She  left  Bristol  on  her 
first  trial  on  the  8th  January  1845 ;  and  on  the  23rd  of  the  same 
month,  for  London  and  Liverpool, — for  New  York  on  the  26th 
July,  1845,  and  reached  that  city  on  the  10th  August;  left  New 
York  on  the  30th  August,  and  reached  Liverpool  on  the  15th  Sep- 
tember. This  vessel  and  her  machinery  may  be  considered  as  a 
great  experiment,  from  which  useful  results  may  be  expected.  She  has 
already  made  two  voyages  across  the  Atlantic ;  and,  notwithstanding 
the  prognostications  of  many  as  to  her  failure,  according  to  the  report 
of  her  able  and  experienced  commander,  Captain  Hosken.has  answered 
well  as  a  sea-boat.  Since  then  her  engines  and  machinery  have  under- 
gone certain  modifications,  and  some  trifling  alterations  have  also  been 
made  in  the  vessel,  which  experience  has  proved  to  be  necessary,  and 
which,  from  the  novelty  of  the  construction,  and  the  great  scale  upon 
which  the  experiment  was  tried*  might  have  been  expected,  and  fur 
which  every  allowance  Hhould  be  made.  These  alterations  have  im- 
proved her  materially ;  and  it  is  greatly  to  be  desired  that  so  much 
labour  and  expenditure  should  be  attended  with  complete  success. 
This  gigantic  structure,  which  has  had  the  advantage  of  Brunei's 
assistance,  is  certainly  bold,  original,  and  in  the  right  direction; 
for  nothing  but  proportionable  mass,  power,  and  correctness  of  form, 
are  calculated  to  contend  with  the  heavy  swell  and  gales  of  the 
Atlantic.  It  is  by  these  and  other  well-conducted  experiments,  tbat 
we  may  look  forward  with  confidence,  at  no  very  distant  period,  to 
the  voyage  between  America  and  Europe,  much  as  it  has  already  been 
shortened,  being  still  further  reduced.  The  same  may  be  said  of  the 
voyage  between  India  and  Europe,  the  importance  of  which  canoot 
be  too  highly  estimated. 

The  advantage  of  steam,  as  an  auxiliary  to  sailing  veasela  in  long 
voyages,  the  steam  power  being  only  applied  in  calms,  or  when  the 
wind  is  unfavourable,  is  beginning  to  be  generally  felt ;  and  numer 
ous  vessels  are  now  being  fitted  out  upon  this  principle.  For  this  pur* 
pose  the  screw  propeller,,  with  the  means  of  taking  it  out  of  the  water 
and  replacing  it  when  required  without  stopping  the  vessel,  appean 
peculiarly  well  adapted ;  for  whilst  it  enables  the  vessel  to  retain  all 
her  sailing  qualities,  as  well  as  her  capability  for  stowing  cargo,  it 
still  gives  her  the  advantage  of  steam  power  when  necessary.  The 
steam  power,  as  it  is  not  intended  to  be  the  chief  agent,  should  be  corn- 


Digitized  by 


Google 


ADDRESS  OF  THB  PRESIDENT.  85 

prened  into  the  smallest  practicable  space,  still  so  as  at  the  same  time  to 
give  the  greatest  power :  in  order  to  effect  this,  tubular  boilers  of  the  most 
improved  conatruction  and  power  of  evaporation  ;  direct  acting  engines, 
in  which  wrought  iron  is  substituted  for  cast  iron  whenever  it  is  prac- 
ticable, using  sufficient  steam  of  a  greater  density,  together  with 
ample  stowage  for  fuel  to  last  for  the  average  probable  time  that  steam 
power  may  be  required,  must  be  used.  By  the  judicious  combination  of 
steam  with  sailing,  the  time  of  long  voyages  may  be  materially  re- 
duced, and  at  the  same  time  considerable  saving  may  be  effected 
in  the  transport  of  merchandise. 

The  I^lectrical  Telegraph. — Connected  with,  and  forming  a  most 
important  adjunct  to,  the  locomotive  system  of  communication,  may 
be  mentioned  that  extraordinary  and  useful  invention  the  Electrical 
Telegraph. 

The  invention  consists  in  directing  a  current  of  electricity  through 
a  wire  or  a  series  of  wires  connecting  together  the  intended  points  of 
communication.  The  galvanic  or  electric  current  may  be  produced, 
either  by  a  battery  or  by  employing  the  natural  electric  current^ 
of  the  earth.  The  telegraph  is  worked  by  handles,  which  act 
by  means  of  galvanism  upon  needles  attached  to  the  wires  at 
the  other  end  of  the  telegraphic  line,  through  which  the  galvanic 
current  is  conveyed,  and  deflects  them  to  points  on  a  dial-plate, 
having  symbols  (according  to  Cook  and  Wheatstone's  system) 
or  letters  or  numbers  to  represent  the  intelligence  to  be  commu- 
nicated. By  this  means  intelligence  is  conveyed  from  one  point  to 
another  along  the  line  of  wires,  almost  as  soon  as  conceived,  and  thus, 
independent  of  the  advantage  as  a  means  of  conveying  intelligence 
from  one  point  to  another  unconnected  with  the  railway,  it  is  of  great 
importance  in  the  working  of  the  railway  itself,  by  preventing  accidents ; 
or  in  the  event  of  an  accident  unfortunately  occurring,  enabling 
assistance  to  be  dispatched  without  loss  of  time  to  remedy  the  .evil 
and  clear  the  obstruction.  Several  persons  claim  the  merit  of  this 
invaluable  invention ;  it  is  difficult  to  decide  with  accuracy  upon  the 
claims  of  priority ;  like  most  other  inventions,  however,  it  has  been 
perfected  by  degrees,  and  each  party  is  entitled  to  his  due  share  of 
credit.  About  the  year  1819,  Mr.  Ronalds,  of  Hammersmith,  is  stated 
to  <have  applied  electricity  fur  the  purpose  of  effecting  telegraphic 
communication,  and  succeeded  so  far  as  to  complete  a  current 
through  eight  mi  lea  of  wire.  He  also  employed  electricity  as  a  means 
of  communicating  motion  to  a  series  of  wheels.  This  apparatus, 
however,  was  too  imperfect  to  be  of  much  use,  but  it  is  evident, 
that  the  idea  once  propounded  and  partially  carried  into  effect,  to 
a  certain  extent,  establishes   Mr.  Ronald's  claim  to   the  merit  of 
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the  discovery.  In  1830,  M.  Ampere  pointed  out  the  means  of 
deflecting  magnetic  needles  hy  a  current  of  voltaic  electricity,  for 
the  purpoaea  of  telegraphic  communication,  and  the  principles  of  this 
discovery  have,  it  is  said,  been  applied  to  many  of  the  modem 
electrical  telegraphs.  The  first  plan  employed  was  so  very  compli- 
cated, and  so  liable  to  get  out  of  order,  that  it  was  soon  abandoned  ; 
but  Wheatstone  and  Cook  so  completely  improved  upon  it  as  almost 
to  make  it  a  new  invention.  Their  system  consisted  of  a  disl-plate 
with  symbols,  to  which  the  deflected  needles  pointed,  when  moved  by 
electric  agency.  At  first  itwas  considered  that  it  was  necessary  that  the 
wires  for  conducting  the  current  of  electricity  should  be  kept  entirely 
isolated  in  iron  pipes ;  subsequently,  however,  this  was  found  to  be 
unnecessary.  They  are  now  stretched  between  a  series  of  posts  placed 
at  given  intervals  apart,  beside  the  railway,  and  a  dial  apparatus  is 
placed  at  most  of  the  principal  stations,  as  well  as  at  the  termini.  The 
first  telegraphic  line  upon  Wheatstone's  plan  was  established,  in  the 
year  1839,  upon  the  Great  Western  Railway,  between  London  and 
Slough,  a  distance  of  18  miles,  and  since  that  time  it  has  been  so  much 
improved  that  it  is  now  generally  adopted.  It  is  already  complete  on 
the  South  Western  Line  between  London  and  Portsmouth,  and  is 
being  laid  down  on  the  North  Western  and  on  numerous  other  lines. 

A  company,  called  the  Electrical  Telegraph  Company,  has  been 
formed  for  carrying  out  the  plans  proposed  by  Wheatstone,  to  whom 
great  credit  is  due  fur  the  perseverance  and  ability  with  which  he  has 
worked  out  his  system.  Bain  also  claims  a  right  to  the  invention, 
and,  in  addition  to  the  means  of  electrical  telegrraphic  communication, 
has  invented  a  mode  of  printing  by  it  at  the  same  time,  thus  affording 
the  means  of  secrecy,  and  preventing  mistakes;  for  the  apparatus 
being  kept  locked  in  a  room  or  box,  no  one  can  have  access  to  it  but 
the  person  to  whom  the  communication  is  made.  Other  modifications 
of  the  system  have  been  introduced,  but  hitherto  without  being  ex- 
tensively employed. 

Another  valuable  application  of  electricity  to  engmeering  operations 
consists  in  blasting  rock  and  other  materials  above  and  under  water. 
The  first  effective  application  of  this  principle  to  blasting,  may  be 
said  to  be  due  to  General  Pasley,  who  employed  it  for  blowing  up 
the  wreck  of  the  ^  Royal  George,'  sunk  at  Spithead  in  the  year  1782, 
and  which,  by  its  own  bulk  as  well  as  the  alluvial  deposit  accumulated 
round  it,  formed  a  serious  obstruction  in  that  important  roadstead. 
Pasley,  at  the  request  of  the  Admiralty,  undertook  to  remove  it, 
and  commenced  his  operations  on  the  29th  August,  1839,  by  send- 
ing down  divers,  in  order  to  ascertain  the  exact  state  and  position 
of  the  wreck ;  having  done  this,  he  proceeded  to  place  powerful 
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charges  of  gunpowder  in  water-tight  tin  cases  in  those  parts  of  the 
▼essel  where  they  would  have  most  effect,  and  they  were  exploded  by 
an  electrical  current  conveyed   through  them,  by  means  of  wires  at- 
tached to  them,  and  connected  with  a  voltaic  battery  placed  in  a  boat 
floating  near  :  the  explosions  were  instantaneous  and  almost  unfailing, 
and  a  great  effect  was  produced :  in  this  manner  he  succeeded  per- 
fectly in  removing  the  wreck  in  about  two  summers.     The  same  sys- 
tem was  afterwards  pursued,  in  removing  the  wreck  of  a  vessel  in 
the  Thames,  and  is  now  generally  adopted  in  similar  circumstances. 
It  was  applied  by  Gubitt,  at  Round  Down  Cliff,  for  the  purpose  of 
removing  a  large  mass  of  the  cliff  on  the  line  of  the  South  Eastern 
Railway,  between  Dover  and  Folkestone :  the  portion  operated  upon 
was  several  hundred  feet  long,  and  between  200  and  300  feet  high ;  the 
charge  of  powder  consisted  of  18,000  lbs.,  disposed  in  several  cells  in 
the  line  of  the  intended  explosion,  and  properly  tamped  with  sand  : 
the  explosion  took  place  on  the  28th  January,  1843,  and  was  perfectly 
successful,  removing  about  250,000  cubic  yards  of  chalk  rock ;  its 
success  was  of  great  importance  to  the  railway  operations,  inasmuch 
as  it  materially  expedited  them,  and  considerably  reduced  the  cost 
of  this  difficult  portion  of  the  line.     This  method  of  blasting  upon 
a  great  scale  is  now  generally  adopted,  and  enlarges  the  sphere  of 
operation  in  this  department  of  civil  engineering,  as  well  as  in  the 
removal  of  rocks  under  water<;  for  which  it  was  used  by   Rennie 
many  years  since.     A  very  successful  application  of  gunpowder,  for 
facilitating  engineering  operations,  has  recently  occurred  in  the  re~ 
moval  of  a  number  of  marl  rock  shoals  in  the  bed  of  the  River  Severn, 
executed  by  Edwards,  for  Grissell  and  Peto,  under  W.  Cubitt.  Martin 
Roberts  also  lays  claim  to  the  invention ;  he  exhibited  his  experiments 
at  the  Craig  Leith  Quarries,  in  March,  1839. 

Thompson  has  proposed  to  effect  the  blasting,  or  rather  the  igni- 
tion of  the  powder,  by  means  of  common  electricity,  produced  by  an 
apparatus  enclosed  in  an  air-tight  box,  so  as  to  prevent  the  admission 
of  moisture ;  this  apparatus  is  said  to  be  more  simple  and  less  expen- 
sive than  the  galvanic  battery. 

Clocks. — Connected  with  the  correct  working  of  the  railway  system, 
nothing  is  more  important  than  accurate  time-keepers ;  for  upon  these 
depend  the  regular  starting  and  arrival  of  the  trains,  so  that  one 
train  may  not  interfere  with  the  other,  and  collisions  be  prevented. 

The  introduction  of  clocks  into  Great  Britain  took  place  about  the 
year  1288,  and,  in  1326,  Wallingford  is  said  to  have  constructed  a 
clock  regulated  by  a  balance,  which  was  put  in  motion  by  weights, 
but  whose  action  was  extremely  irregular.  The  great  improvement  of 
the  pendulum  does  not  appear  to  have  taken  place  until  about  the 
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middle  of  the  17th  century,  and  the  name  of  the  person  who  (int 
employed  it  for  this  purpose  is  not  accurately  ascertained.   About  1641 
Richard  Harris  is  said  to  have  constructed  a  pendulum  clock  for  St. 
PauPs  church,  Coyent-garden ;  however,  as  Huygens,  in  1658,  was  the 
first  who  explained  accurately  the  motion  of  the  pendulum,  the  chief 
merit  of  its  application  to  clocks  may  be  attributed  to  him.     The  appli- 
cation of  the  spiral  spring  to  the  balance  is  due  to  Hooke  in  1658; 
and  the  introduction  of  the  compensating  mercurial  pendulum  by 
Graham,  in  1715,  was  the  next  great  step  in  improvement ;  by  means 
of  this  valuable  invention,  the  unequal  expansion  and  contraction  of  the 
pendulum  from  changeof  temperature,  which  rendered  impracticable  the 
accurate  measurement  of  time,  was  obviated.  Graham  also  suggested  the 
idea  of  employing  different  metals,  having  different  properties  of  expan- 
sion, so  that  the  one  should  neutralize  the  other ;  his  idea  was  afterwards 
carried  out  by  Harrison,  in  the  construction  of  the  gridiron  pendulum. 
For  the  going  fusee,  the  compensation  curb,  and  other  improvements, 
he  received  a  Parliamentary  reward. 

The  scapcment,  which  communicates  the  sustaining  force  to  the 
pendulum  or  balance  demands  the  greatest  skill  and  accuracy,  and 
various  forms  have  been  attempted ;  amongst  others  may  be  men- 
tioned the  original  scapement-wheel,  with  its  teeth  at  right  angles  to 
the  plane  of  the  wheel ;  the  anchor  scapement,  invented  by  Clement 
in  1680 ;  which  was  improved  by  Graham,  so  as  to  render  it  more 
isochronous;  the  duplex  scapement^  which  does  not  require  such 
extreme  accuracy  in  the  teeth,  whilst  at  the  same  time  it  perfurms 
equally  well ;  the  detached  scapementi,  by  means  of  which  the  teeth 
of  the  scape-wheel  always  rest  on  a  detent,  except  when  it  is  un- 
locked to  impel  the  pallets,  is  employed  in  chronometers  where  great 
accuracy  is  required ;  these,  and  many  other  improvements  too  nu- 
merous to  mention,  are  worthy  of  notice. 

The  art  of  clock  or  watchmaking,  termed  horology,  may  be  said 
to  be  principally  composed  of  four  parts.  1.  The  moving  power, 
which  is  generally  a  weight  for  clocks  or  fixed  timekeepers,  and  a 
spring  for  watches  or  moveable  timekeepers ;  in  the  former  case,  the 
line  suspending  the  weight  should  be  equal  throughout  its  cslihre, 
and  the  cylinder  on  which  it  is  coiled  should  be  true ;  in  the  latter 
case,  the  form  of  the  spring  should  be  such  that  its  force  may  act  as 
equable  as  possible.  2.  The  scapement,  which  communicates  the 
sustaining  force  to  the  pendulum  or  balance:  the  construction  of 
this  demands  great  skill;  there  are  various  kinds,  the  common 
crown  wheel,  the  anchor,  the  duplex,  the  detached,  &c*  3.  The 
means  of  communicating  the  power  to  the  minute,  seconds,  and  hour 
hands,  which  is  effected  by  a  series  of  wheels  nicely  proportioned 
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and  adjusted  to  each  other,  having  many  of  the  axes  or  centres  work- 
ing upon  diamonds  or  ruhies,  to  reduce  the  friction  and  diminish 
the  application  of  oil,  which  is  objectionable  on  account  of  its 
being  acted  upon  by  the  temperature.  4.  The  regulator,  which 
is  effected  by  a  pendulum  in  clocks  and  by  a  balance  in  watches. 
The  striking  (being  merely  a  secondary  part),  is  easily  effected, 
when  the  other  great  points  have  been  determined.  The  perfec- 
tion of  the  art  consists  in  the  proper  proportions,  adjustment,  and 
adaptation  of  the  various  parts  to  each  other,  and  the  combina- 
tion of  the  several  improvements  above  described;  this  has  now 
been  so  completely  attained  that  time  can  be  marked  so  as  not 
to  vary  the  fraction  of  a  second  in  a  day :  for  these  important  and 
valuable  improvements  in  this  useful  and  indeed  indispensable  art, 
in  England,  we  are  indebted  to  Wallingford,  lluygens,  Hanison, 
Graham,  Hooke,  Gumming,  Mudge,  EUicott,  Sutherland,  £arn- 
shaw,  Arnold,  Volliamy,  Dent,  Frodsham,  Parkinson,  French,  Kater, 
and  others. 

Mineralogy  and  Geology, — ^Mineralogy,  geology,  and  mining  may 
be  said  to  form  an  important  branch  in  the  profession  of  a  civil  engi- 
neer. Without  some  knowledge  of  these,  the  engineer  will,  in  many 
cases,  find  himself  unable  to  carry  on  his  operations  with  that  de- 
gree of  certainty  and  economy,  which  is  necessary  to  ensure  success, 
and  independently  of  their  value  in  tliis  respect,  there  are  few  de- 
partments of  knowledge  which  have  contributed  more  to  the  advance- 
ment, comfort,  and  civilization  of  mankind ;  whilst  on  the  other  hand, 
no  class  has  contributed  more  to  the  advancement  of  them  than  the 
civil  engineer,  so  that  each  department  is  essentially  allied  to  and  de- 
pendent upon  the  other.  Geology  enables  the  engineer  to  obtain  a 
proper  knowledge  of  the  various  strata  through  which  he  has  to  carry 
his  operations ;  if  for  a  cutting  or  embankment  of  a  railway,  it  is 
CBsential  to  know  the  slopes  at  which  the  earth  or  rock  will  stand,  the 
value  and  applicability  of  the  materials  excavated  for  his  bridges,  cul- 
verts, and  viaducts,  and  their  capacity  for  water,  &c.,  in  order  to  form 
a  correct  estimate  for  working  through  them,  whether  for  his  cuttings  or 
his  tunnels.  If  for  a  canal,  the  same  will  apply,  with  the  addition  of 
the  knowledge  of  the  sources  from  whence  his  supply  of  water  can  be 
obtained:  this  latter  will  also  apply  to  waterworks,  in  which  the 
knowledge  of  the  various  qualities  of  water  applicable  to  the  economy 
of  mankind  is  so  essential.  In  the  construction  and  maintenance  of 
harbours,  it  is  most  important  to  have  a  thorough  knowledge  of  the 
geological  strata,  and  of  the  nature  of  the  coasts  where  the  harbour 
IS  to  be  situated,  in  order  to  render  it  easily  accessible  to  vessels, 
whether  for  commerce  or  refuge,  for  its  construction  in  the  most 
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economical  manner,  or  for  its  maintenance,  in  order  that  the  alluvial 
matter  held  in  mechanical  euspension  hy  the  adjacent  waters  ahall  not 
fill  it  up  when  made.  In  the  management  and  improyement  of  riven 
for  drainage  and  navigation,  in  order  that  they  may  carry  off  the 
superfluous  waters  from  the  low  lands  and  marshes,  and  at  the  same 
time  maintain  the  channels  in  the  most  efficient  state  for  navigation. 
In  the  ^nrmation  of  embankments  against  the  ocean,  in  order  thai 
nature  herself  may  be  rendered  subservient,  as  far  as  is  practicable,  in 
affording  the  requisite  protection ;  in  these  as  in  the  operations  of 
smelting  the  minerals  of  the  precious  or  the  more  useful  metals,  geology 
and  mineralogy  are  of  essential  service  to  the  engineer  and  deserve  his 
peculiar  attention. 

Mining  appears  to  haye  been  known  and  practised  in  Great  Britain 
from  the  earliest  periods  of  our  history,  for  the  Carthagenians  are  said 
to  have  conveyed  tin  to  Tyre,  from  Cornwall ;  but  in  those  early 
days  the  operations  must  have  been  pide,  and  merely  confined  to 
the  surfi&ce.  This  invaluable  art  made  little  progress  untO  the 
knowledge  of  chemistry,  and  the  invention  of  machinery,  enabled 
mankind  to  extract  from  the  bowels  of  the  earth  Nature's  rich  trea- 
sures, to  investigate  their  different  properties,  and  to  apply  them  to 
the  purposes  of  life ;  the  steam-engine,  which  enabled  the  miner  to 
extract  the  water  and  enlarge  the  field  of  his  operations  has  been  of 
invaluable  service  when  the  ore  was  raised  from  the  mine,  as  also 
aiding  in  its  reduction  and  the  extraction  of  the  metal  in  its  most  re- 
fined state.  Some  of  the  Cornish  mines  have  been  extended  to  a  depth 
of  more  than  220  fiithoms  below  the  surface.  As  regards  coal-mines, 
they  also  have  been  worked  to  an  extraordinary  extent,  as  in  the  case  of 
the  Cumberland  coal-fields,  which  have  been  wrought  above  a  mile 
beneath  the  sea.  The  total  quantity  brought  to  the  surface  and  0(msumed 
annually  amounts  to  between  30,000,000  and  40,000,000  of  tons. 
WithoutHhe  steam-engine  these  operations  would  be  entirely  paralysed, 
and  must  cease.  The  total  annual  value  of  the  British  mineral  produce 
is  said  to  amount  to  about  £26,000,000.  In  this  valuable  depart- 
ment we  are  much  indebted  to  the  establishment  of  the  Museum  of 
Economic  Geology,  which  will  be  the  means  of  extending  the  know- 
ledge and  use  of  minerals,  as  well  as  the  best  mode  of  obtaining 
them.  Neither  must  we  forget  the  valuable  services  of  Sir  H.  De 
la  Becbe,  Murchison,  Sedgewick,  Greenough,  Buckland,  Homer, 
Lyell,  John  Taylor,  Griffiths,  Buddie,  Sopwith,  Philips,  Wood, 
Atkinson,  Bald,  and  others,  who  have  contributed  so  largely  to  the 
advancement  of  this  important  branch  of  science. 

Ventilation. — Connected  with  mining  may  be  mentioned  the  im- 
portant subject  of  ventilation,  the  value  of  which  is  now  so  universally 
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appreciated,  not  only  for  mines  but  for  public  and  dwelling-houses. 
The  art  consists  in  conveying  volumes  of  fresh  air  through  apartments, 
so  that  the  air  shall  be  always  as  nearly  as  practicable  in  the  proper 
state  for  respiration;  but  in  effecting  this,  it  is  desirable  that  the  tem- 
perature shall  not  be  reduced  too  low,  otherwise  inconvenience  may 
be  produced  in  other  respects ;  whilst  ventilation,  therefore,  is  of  great 
importance,  the  artificial  warming  of  apartments  is  of  equal  conse- 
quence, and  to  combine  both  effectually  is  the  great  desideratum. 
Heat  is  the  great  medium  for  producing  circulation,  as  in  the  example 
of  collieries  and  mines,  and  on  extraordinary  occasions  mechanical 
power  may  be  applied.  The  common  fire-place  is  the  most  wasteful 
of  fuel,  but  possesses  many  advantages;  and,  although  the  stove  may 
produce  a  more  equable  temperature,  a  proper  combination  of  both 
leems  best  adapted  to  unite  the  advantage  of  a  thorough  circulation  of 
air  with  the  required  degree  of  temperature ;  warm  water  and  steam 
conveyed  through  pipes  have  been  employed  in  many  cases ;  those 
systems  are  however  the  best  whereby  a  large  body  of  air  is  raised  to 
about  100^  by  passing  between  cases  filled  with  hot  water,  and  is 
enabled  to  flow  freely  into  the  apartments,  expelling  at  the  same  time 
a  corresponding  bulk  of  vitiated  air ;  thus  rendering  ventilation  an 
integral  portion  of  the  system  of  warming ;  by  such  a  plan,  warm 
water  may  also  be  supplied  to  any  part  of  the  building  for  domestic 
purposes.  When  stoves  are  used,  they  should  be  upon  the  prin- 
ciple of  slow  combustion,  and  be  so  contrived  as  to  avoid  producing  . 
any  disagreable  odour;  for  this  reason  porcelain  is  much  employed, 
and  it  is  essential  to  have  a  thorough  circulation  of  pure  air  where 
stoves  are  employed.  Upon  this  important  subject,  much  infor- 
mation has  been  elicited  by  the  late  Parliamentary  Reports,  and 
by  the  labours  of  Sylvester,  Tredgold,  Amott,  Reid,  Hood,  Price, 
C.  Manby,  Perkins,  Hadin,  Stephenson,  and  others. 

Architecture. — The  pursuits  of  the  engineer  are  intimately  con- 
nected with  architecture,  not  merely  as  regards  construction,  but  in 
taste  also ;  and,  although  it  is  not  necessary  that  he  should  be  so 
thoroughly  conversant  with  all  the  details  of  ornament,  as  to  be  able 
to  practise  as  an  architect,  still  he  should  be  so  far  acquainted  with  them 
as  to  be  able  to  carry  out  the  leading  principles  with  effect,  whenever  it 
becomes  absolutely  necessary  in  the  course  of  his  practice.  The  works  of 
the  engineer,  associated  as  they  are  for  the  most  part  with  the  great 
operations  of  nature,  should  be  designed  and  constructed  so  as  to 
harmonize  with  them.  They  must  strike  by  their  general  mass  and 
proportion  rather  than  by  trifling  details  or  minutiae  of  ornament, 
which  as  a  matter  of  taste,  would  be  misplaced  and  unnecessary, 
and  wasteful  as  regards  ex|)enditure ;  consistently,  therefore,  with 
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their  first  grand  object  of  fitness  for  their  purpose,  they  shoald  be 
simple,  and  in  the  few  instances  where  ornament  may  be  necessary,  it 
should  harmonize  with  the  structure  and  be  sparingly  used. 

In  architectural   masonry ,   the  ancients  have  left  us  admirable 
models  which  cannot  be  too  much  studied,  and  may  be  generally 
followed  with   great  effect  and  advantage;  but  the  adaptation  of 
timber  and  iron  to  modem  architecture  requires  a  different  treatment 
The   massive  proportions  and   dimensions  which   suited  weU   the 
character  of  stone  are  no  longer  necessary,  and  would  be  misplaced 
when  applied  to  the  more  solid  and  tenacious  properties  of  iron ;  here 
equal  strength  is  obtained  with  much  smaller  dimensions,  which,  at 
first  sight,  from  their  lightness  and  apparent  weakness  (until  the  eye 
becomes  accustomed  to  them),  produce  a  feeling  of  insecurity  which 
can  only  be  overcome  by  time ;  but  this  feeling  soon  vanishes,  and  the 
great  convenience,  economy,  and  security  introduced  by  the  employ- 
ment of  wrought  and  cast  iron,  has  caused  it  to  be  generally  adopted 
whenever  practicable.     In  order,  however,  to  ensure  success,  great 
care  must  be  taken  in  the  selection  of  proper  materials  for  its  dif* 
ferent  applications,  and  much  depends  upon  the  mode  in  which  it 
is  manufactured  ;  the  right  understanding  of  this  and  of  the  different 
processes  of  converting  the  ore  into  the  several  states  of  cast  and 
malleable  iron  and  steel,  all  of  which  possess  very  different  proper- 
ties, and  require  different  proportions  and  dimensions  in  their  appli- 
cation, demands  no  ordinary  skill  and  experience.     The  application 
of  heated  air  for  the  purpose  of  reducing  iron  from  the  ore  (com- 
monly called  the  ^'  hot  blast''  system,  invented  by  Neilson,  in  1826), 
has  produced  a  considerable  revolution  in  the  character  of  the  metd, 
as  well  as  in  the  economy  of  manufacturing  it,  and  the  compsiatiFe 
merits  of  hot  and  cold  blast  iron  is  still  a  subject  of  controversy^ 
which  requires  to  b*e  duly  considered  in  its"  application  to  construc- 
tion.    Cast  iron,  from  the  rigidity  and  brittleness  of  its  texture,  is 
not  so  well  adapted  to  resist  concussion,  or  any  sudden  strsin,  as 
wrought  or  malleable  iron,  and  when  employed,  it  is  necessary  to 
make  greater  allowance  to  meet  it ;  hence  the  employment  of  malleabte 
iron  has  become  more  general,  and  has,  in  many  cases,  superseded 
the  use  of  the  former,  as  while  it  contributes  equal  strength  with  less 
weight,  it  gives  warning  previous  to  fracture,  and  enables  a  remedy 
to  be  applied,  which  cast  iron  does  not ;  for  these  reasons  it  is  now 
almost  universally  employed  for  all  purposes  where  it  is  required 
to  resist  tension  and  sudden  irregular  strains,  and  to  combine  strength 
and  lightness ;  whilst  cast  iron  is  only  used  to  resist  compression,  and 
to  counteract  by  its^mass  and  rigidity  any  tendency  to  movement  or 
alteration  of  form.     By  thus  carefully  studying  the  different  proper- 
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ties  of  both  materials  we  soon  acquire  a  knowledge  of  the  best  mode 
of  adapting  them  to  their  different  purposes,  and  giving  to  them  those 
architectural  forms  best  suited  to  their  respective  qualities  and  the 
objects  for  which  they  are  employed.  One  of  the  great  advantages  of 
wood  consists  in  the  first  economy  and  the  facility  of  converting  it  to 
the  several  purposes  where  it  can  be  employed,  and  hence,  until  the 
properties  of  iron  and  the  mode  of  working  it  became  better  under- 
stood, wood  alone  was  used  in  conjunction  with  stone  aud  brick,  both 
for  engineering  and  architectural  purposes,  and  notwithstanding  it 
has  been  altogether  superseded  for  many  purposes  by  iron,  neverthe- 
less it  still  possesses  advantages  in  the  construction  of  bridges,  roofs, 
and  other  works  where  the  first  outlay  of  iron  or  stone  would  be  too 
great.  Enough,  I  trust,  has  been  said,  to  show  the  intimate  connexion 
of  the  professions  of  the  civil  engineer  and  architect,  and,  without 
the  one  usurping  the  province  of  the  other,  it  is  much  to  be  desired 
that  a  harmonious  understanding  should  be  cultivated  between  them, 
as  it  must  tend  to  their  mutual  advantage,  and  nothing  can  contri- 
bute to  this  desirable  object  more  than  the  meetings  of  this  Institution, 
to  which  it  is  gratifying  to  find  so  many  architects  have  attached 
themselves. 

Agriculture. — ^Neither  must  we  forget  the  comparatively  recent 
adaptation  of  engineering  knowledge  to  the  advancement  of  agri- 
culture, and  the  various  implements  connected  with  it,  for  ploughing, 
drilling,  threshing,  grinding,  &c.  Since  the  improvement  in  the 
working  of  iron,  the  machines  for  conducting  these  various  ope- 
rations are  constructed  with  a  degree  of  portability,  economy,  and 
efficiency  which  render  them  of  the  greatest  importance  to  the 
farmer,  and  enable  him  to  cultivate  the  soil,  as  well  as  to  convert  its 
various  products  to  domestic  purposes,  in  a  much  more  economical  and 
expeditious  manner,  than  formerly,  and  to  derive  a  greater  profit  from 
his  exertions.  In  the  construction  of  agricultural  implements,  Messrs. 
Rausome,  May,  Cottam,  Siratton,  and  others,  have  greatly  distin- 
guished themselves. 

In  modern  agriculture,  under-draining  forms  an  important  and 
valuable  principle ;  stagnant  water  generally  has  been  proved  to 
be  injurious  to  agriculture,  and  it  is,  I  believe,  now  universally  ad- 
mitted that  without  thorough  drainage  it  is  impossible  to  cultivate 
the  soil  effectually;  for  this  purpose  small  drains  formed  by  tiles 
laid  from  1  foot  to  4  feet  below  the  surface,  are  generally  adopted ;  the 
tiles  are  made  by  machinery  invented  by  the  Marquis  of  Tweedale, 
Ainslie,  and  others  at  a  trifling  cost ;  the  surface  water  is  thus  con- 
veyed from  the  land  into  the  adjacent  main  drains  and  thence  to  the 
rivets.    Water  is  the  grand  natura^l  fertilising  agent,  and  any  amount 
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of  care  in  its  proper  distribution  is  well  bestowed  :  it  is,  therefore, 
worthy  of  consideration,  whether  in  hilly  countries  and  districts  subject 
to  alternations  of  dry  and  wet  seasons,  it  would  not  be  advisable  to 
establish  large  reservoirs  for  water,  to  be  used  during  dry  seasons  for 
irrigation,  in  the  manner  adopted  by  the  ancients ;  by  this  means  districts 
might  be  cultivated  with  advantage,  which  now  are  comparatively  sterile. 
Artificial  irrigation  is  now  much  practised,  and  the  extensive  water 
meadows  of  the  Duke  of  Portland  near  Welbeck  are  well  worthy  of 
notice.  In  this  eseential  department,  Smith,  of  Deanston,  Parkes,  and 
others  have  made  considerable  progress,  and  the  scientific  researches  of 
Davy,  Brande,  Bnckland,  Liebig,  Johnston,  Grardiner,  Philips,  and 
others,  under  the  patronag;e  of  the  Royal  Agricultural  Society,  which 
includes  the  names  of  the  most  distinguished  nobility  and  gentry  in  the 
country,  have  contributed  materially  to  the  advancement  of  agriculture ; 
and  since  the  public  attention  has  become  alive  to  its  importance,  and 
means  suitable  to  the  end  have  been  devoted  to  its  improvement,  there 
can  be  little  doubt  but  that  its  future  progress  will  be  in  a  ratio  com- 
mensurate with  it. 

Surveying, — Land  and  maritime  surveying  form  an  essential  depart- 
ment in  the  profession  of  a  civil  engineer ;  without  a  correct  knowledge 
of  the  former,  it  is  impossible  for  him  to  lay  out  and  determine  in  the 
best  manner  the  proper  lines  of  communication  in  a  district,  whether 
by  canal,  railway,  or  common  road ;  and  without  a  knowledge  of  the 
latter,  it  is  equally  difficult  for  him  to  decide  upon  the  best  sitnation 
for  a  port,  and  the  most  advisable  means  of  improving  and  maintain- 
ing it.  In  these  valuable  departments  much  progress  has  been  made. 
The  great  Trigonometrical  Survey  of  the  British  Islands,  which  is 
now  very  nearly  completed,  is  the  greatest  work  of  this  kind  ever 
undertaken  in  this  country,  and  serves  as  a  model  for  minor  works  of 
this  nature.  It  was  commenced  by  General  Roy  in  the  year  1183, 
under  the  direction  of  the  Ordnance  Department  of  the  Government, 
and  has  been  subsequently  carried  on,  with  equal  ability,  by  Genend 
Mudge  and  Colonel  Colby,  of  the  Royal  Engineers,  under  whose 
direction  it  now  is.  This  great  work,  so  far  as  it  has  proceeded,  has 
already  proved  of  essential  service  to  the  civil  engineer,  inasmuch  as 
all  the  towns  and  villages,  the  chains  of  hills,  valleys,  and  rivers 
being  laid  down  trigonometrically,  his  labours,  as  well  as  the  expenses 
of  his  employers,  are  materially  diminished,  in  tracing  out  the  best 
lines  for  railways  or  other  internal  communications ;  instead  of  having 
to  survey  the  whole  district  of  his  operations  trigonometrically,  he  has 
only  to  take  the  leading  points,  and  to  fill  in  the  detail  of  fields, 
buildings,  &c.,  to  a  larger  scale;  and  even  before  incurring  this 
laboiv  he  can,  with  one  of  the  Ordnance  maps  in  his  hand,  deter- 
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mine  in  a  great  measure  the  general  direction  and  course  of  his  line ; 
■otwithatandiug  this,  it  is  essential  for  him  to  have  a  thorough  know- 
ledge of  tlie  use  of  instruments,  the  theodolite,  sextant,  and  transit, 
the  most  accurate  mode  of  measuring  bases,  and  to  see  that  those 
employed  under  him  are  competent  to  their  task,  and  employ  the 
Decessaiy  means  to  ensure  accuracy  in  their  surveys.  Connected  with 
surveying,  we  must  not  omit  the  important  department  of  levelling, 
for  simple  as  it  is,  nothing  requires  greater  accuracy,  in  fact  upon  this 
being  properly  done  the  success  of  the  whole  scheme  or  undertaking 
in  hand  may  be  said  mainly  to  depend ;  too  much  attention,  therefore, 
cannot  be  paid  to  it,  the  instruments  employed  should  be  of  the  best 
construction,  simple  and  substantial,  easily  adjusted,  and  kept  in  good 
order;  the  levels  should  be  referred  to  one  datum  and  proved  in 
various  ways,  and  recorded  in  a  plam  intelligible  manner,  so  that 
they  may  at  all  times  be  easily  referred  to. 

Maritime  surveying  requires  an  intimate  knowledge  of  the  general 
laws  which  govern  the  tides,  the  set  of  the  currents,  the  prevalence  and 
direction  of  the  winds,  the  soundings,  anchorage  ground,  &c. ;  these 
should  be  regularly  observed  for  a  given  period,  in  order  to  ascer- 
tam  every  possible  variation^  and  regularly  registered  and  referred  to 
the  same  datum.  For  this  purpose,  self-acting*  tide-gauges,  with  a 
clock  apparatus  attached  to  them,  for  marking  the  time  of  high  and 
low  water,  if  placed  in  proper  situations,  are  extremely  valuable  t 
that  at  Sheemess  Dockyard,  by  Mitchell,  and  the  improved  one  at 
Ramsgate  Harbour,  are  worthy  of  remark. 

Mineral  or  underground  surveying  di£fers  only  from  the  above  in  its 
being  necessary  to  ascertain  the  dip  or  angle  at  which  the  several  strata 
lay,  their  general  direction  and  thickness,  their  quality  and  value,  and 
the  best  mode  of  working  them.  For  laying  down  the  underground 
survey,  the  magnet  and  circumfereuter  are  much  employed. 

In  the  investigation  of  the  laws  which  govern  the  tides  we  are  much 
indebted  to  the  valuable  scientific  researches  of  our  honorary  mem- 
bers Lubbock,  Whewell,  Airy,  and  others.  Connected  with  the 
various  branches  of  surveying,  the  construction  of  philosophical  in- 
struments is  entitled  to  an  important  station ;  as  without  accurate 
instruments  it  is  impossible  to  make  correct  surveys,  and  for  the 
conBtruction  of  these  we  are  much  indebted  to  the  labours  of 
Ramsden,  Troughton,  DoUond,  Carey,  Simms,  Watkins,  Jones, 
Elliott,  and  others. 

/>ratt7in^.«— Drawing  and  modelling,  although  minor,  form  valuable, 
and,  in  fact,  indispensable  departments  in  civil  engineering;  for 
unless  the  various  projects  proposed  to  be  carried  into  eflTect,  are  in 
the  first  instance  correctly  delineated   upon  paper,  it  is  impossible 


Digitized  by 


Google 


96  ADDRESS  OP  THE  PRESIDENT. 

to  convey  a  just  idea  of  them,  or  to  form  a  correct  estimate  of 
the  cost.  Drawing  may  he  classed  under  three  heads : — mechaoi- 
cal  or  geometrical  drawing,  is  that  wherehy  the  plans  and  sec- 
tions are  simply  represented  as  they  would  appear  on  a  plane 
surface ;  perspective  drawing  consists  in  representing  the  ohjects  as 
they  appear  when  seen  from  a  given  distance  and  height ;  this  kind 
of  drawing,  although  very  useful,  and  indeed  indispensable,  to  the 
architect,  in  order  to  represent  the  true  effects  of  light  and  shade 
of  his  different  compositions^  as  they  would  appear  when  carried  into 
effect,  and  upon  a  true  perception  of  which,  the  success  of  his  build- 
ing will  mainly  depend,  is  not  of  that  importance  to  the  engineer, 
whose  works  are  of  a  different  kind,  and  much  more  extensive,  so  that 
to  represent  them  perspectively  would  in  many  cases  be  impracti- 
cable ;  but  inasmuch  as  in  detached  portiotas  of  his  works,  such  as  im- 
portant bridges,  viaducts,  machinery,  &c.,  perspective  drawing  may 
be  employed  with  great  advantage,  it  ought  to  be  studied.  Landscape 
and  topographical  drawing  is  also  useful,  in  order  to  convey  to  un- 
scientific persons  an  idea  of  a  particular  locality,  in  the  manner  they  are 
accustomed  to  view  it,  where  works  are  proposed  to  be  executed,  and 
thus  to  remove  fancied  objections  which  otherwise  might  be  overcome 
with  difficulty ;  and  this  is  still  more  successful  with  the  application 
of  colours  when  applied  as  seen  in  nature.  These  different  kinds  of 
drawing  should  be  carefully  studied  and  practised  with  accuracy,  as 
they  will  be  found  essentially  to  forward  the  views  of  the  engineer, 
and  give  satisfaction  to  his  employers. 

Although  drawing,  however,  is  most  valuable,  modelling  in  many 
cases  is  essential ;  for  in  the  former  case  the  objects  are  merely  re- 
presented upon  paper,  assisted  by  light  and  shade  and  perspective, 
which  to  persons  in  some  measure  acquainted  with  the  subject 
conveys  a  tolerably  correct  idea  of  what  is  proposed  to  be  doDe, 
but  a  model  represents  it  (although  upon  a  reduced  scale)  exactly 
as  it  is  intended  to  be,  with  the  different  planes,  dimensions,  and 
surfaces ;  hence,  nothing,  except  the  work  itself^  gives  such  a  per- 
fect idea  or  representation  as  a  model;  it  also  enables  the  engi- 
neer to  detect  many  imperfections  which  otherwise  would  escape 
his  notice  ;  whenever,  therefore,  models  can  be  conveniently  adopted 
or  employed,  it  is  advisable  to  do  so  ;  and  it  is  gratifying  to  know 
that  the  art  of  modelling  has  made  considerable  progress,  so  that 
now  they  can  be  obtained  at  a  moderate  cost  in  wood,  card-board, 
plaster,  and  clay,  and  will  thus  be  more  generally  employed.  In 
this  department  Salter,  Deighton,  Day,  and  others  have  attained 
deserved  celebrity.  Working  models  of  machines  are  extremely  use- 
ful to  give  an  idea  of  the  action  of  a  machine,  but  we  should  be 
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cautious  in  drawing  conclusions  from  the  results,  for  it  too  frequently 
happens  that  a  machine  succeeds  extremely  well  when  tried  in  a  model, 
but  fails  when  put  in  practice ;  we  should,  therefore,  merely  consider 
the  results  of  working  models  as  guides  to  be  worked  out  practically, 
and  in  this  way  they  are  extremely  useful. 

Meteorology. — The  principles  of  this  science,  as  far  as  they  have  yet 
been  determined,  claim  our  particular  attention.  Without  a  knowledge 
of  the  winds,  and  the  quantity  of  rain  falling  in  a  particular  district,  we 
cannot  determine  with  precision  the  proper  form  and  dimensions  of 
moles  or  piers  to  resist  the  action  of  the  sea,  or  of  drains  to  carry  off 
water  from  extensive  districts  of  marsh  land,  or  of  the  extent  to  which 
it  may  be  necessary  to  improve  the  channels  of  rivers ;  or  in  carrying 
lines  of  railway  through  a  country,  to  design  the  works  in  such  a 
manner  that  they  may  withstand  the  shocks  of  the  elements ;  neither 
can  we  select  the  proper  kind  of  stone  or  other  materials  for  con- 
structing buildings,  unless  we  know  the  vicissitudes  of  climate  to 
which  they  may  be  exposed,  or  the  extent  to  which  they  may  be 
acted  upon  by  it  In  the  investigation  of  the  phenomena  of  this 
difficult  science,  we  are  much  indebted  to  tlie  late  Professor  Daniell, 
and  to  C.  H.  Smith,  whose  report  upon  the  qualities  of  the  different 
kinds  of  stone,  as  regards  their  tenacity,  hardness,  capability  of 
resisting  moisture,  and  durability,  for  the  purpose  of  selecting  the 
best  material  for  the  new  Houses  of  Parliament,  forms  an  important 
and  useful  example,  for  which  the  engineer  and  the  architect 
are  much  indebted,  and  the  same  course  should  be  followed,  as  far  as 
is  practicable,  previous  to  commencing  every  great  work,  and  indeed 
for  the  want  of  it  we  find  now  many  magnificent  buildings  partially 
decayed  which  otherwise  would  have  been  in  good  preservation. 

Patents. — ^The  improvements  in  manufactures,  machinery,  and 
other  branches  of  art,  resulting  from  a  great  number  of  curious  and 
valuable  inirentions,  necessarily  gave  rise,  on  the  part  of  the  suc- 
cessful inventors,  to  a  desire  to  secure  for  themselves  and  their  pos- 
terity, as  fiur  as  is  practicable,  the  benefits  of  their  labours.  The 
Government,  perceiving  and  duly  appreciating  the  advantages  which 
not  only  the  inventors  themselves,  but  the  nation  at  large,  derived 
from  them,  wisely  resolved  to  give  every  possible  encouragement, 
by  securing  to  them  the  exclusive  right  and  title  to  their  inventions  for 
a  certain  number  of  years,  and  to  enable  them  to  recover  by  legal  pro- 
cess, severe  penalties,  against  any  person  attempting  to  use  their  inven- 
tions, without  the  previous  consent  of  the  inventors  themselves.  Hence 
uose  the  Law  of  Patents,  or  a  privilege  of  the  Crown  to  grant 
Letters  Patent,  conveying  to  the  persons  mentionedi  therein,  the  sole 
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right  to  use  or  dispose  of  any  new  invention  or  discovery  for  a 
limited  period,  which  is  generally  ahout  fourteen  years.  It  is  difficult 
to  fix  the  date  of  the  first  assertion  of  this  privilege  of  the  Crown,  but 
it  was  first  defined  by  statute  in  the  reign  of  James  I.  The  law 
has  at  various  times  undergone  certain  alterations  and  modifica* 
tions.  so  that  it  now  forms  a  branch  of  itself,  which,  with  its 
various  complicated  relations,  demands  a  peculiar  study.  Ever 
since  the  reign  of  Anne,  parties  have  been  compelled  to  specify  in 
detail  the  particulars  and  nature  of  their  invention  or  discovery,  pre- 
vious to  being  able  to  obtain  Royal  Letters  Patent.  The  great 
number  of  inventions,  which  have  multiplied  considerably  of  late 
years,  has  given  rise  to  an  important  class  of  professional  gen- 
tlemen styled  Patent  Agents,  who  devote  themselves  ezclusavdy 
to  the  study  of  inventions  and  the  peculiar  laws  relating  to  them, 
in  order  to  secure  to  inventors  their  just  rights  and  prevent  them 
from  being  infringed  upon  by  others.  Amongst  these  gentle* 
men  we  may  mention  the  names  of  Robertson,  Newton,  and  others, 
to  whom  inventors  are  much  indebted  for  the  skill  and  attention 
with  which  their  interests  are  guarded,  as  also  to  Godson,  Hoi- 
royd,  Hindmarsh,  Rotch,  Webster,  Farey,  Carpmael,  and  othen, 
who  have  devoted  themselves  to  the  study  of  the  Patent  Laws,  and 
have  written  ably  upon  them. 

JTieory  and  Prctctice, — In  the  preceding  pages,  my  remarks  have 
been  almost  exclusively  confined  to  the  notice  of  the  various  works 
which  have  been  carried  into  effect  by  civil  engineers  since  the  time  <tf 
Smeaton ;  and  although  practice,  upon  the  whole,  is  most  impwtant, 
nevertheless,  we  should  not  omit  the  study  of  the  theory,  or  principles 
upon  which  that  practice  is,  or  ought  to  be,  founded,  and  witbaut 
the  due  study  and  comprehension  of  which,  we  may  frequently  he 
led  into  great  errors  in  practice.  Our  junior  members  should, 
therefore,  previous  to  commencing  their  professional  career,  be  well 
versed  in  arithmetic,  algebra,  mathematics,  mechanics,  and  the 
principles  of  natural  philosophy  in  general,  and  the  mode  of  ap- 
plying them  to  practice.  They  should  cultivate  a  paiient  and 
equable  temper  of  mind,  in  order  to  enable  them  to  investigate,  with 
rigid  impartiality,  the  principles  so  beautifully  illustrated  in  nature, 
and  upon  which  the  great  open&tions  which  may  hereafter  be  in- 
trusted to  their  charge  as  civil  engineers  depend  ;  and  once  having 
found  out,  and  thoroughly  understood  these  principles  in  all  their 
various  applications,  they  should  never  depart  from  them,  always 
bearing  in  mind,  that  nature  will  submit  to  assistance  and  guidance 
for  the  benefit  of  mankind,  but  never  to  opposition  with  imponity; 
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her  laws  are  immutable,  and  we  may  be  assured  that,  either  for 
good  or  evil,  the  same  causes  will  produce  the  same  e£fects ;   if, 
therefore,  we  wish  to  command  success,  we  must  adhere  to  her 
laws,  and  when  once  we  thoroughly  understand  them,  we  shall  be 
amply  rewarded  for  all  our  toil;  difficulties  will  vanish,  and  sue* 
cess  will  invariably  attend   our  efforts.     Previous  to  commencing 
practice,   our  junior  members  should   not  neglect  the  workshop; 
on  the  contrary,  it  would  contribute  materially  to  their  advance* 
ment  to  undergo  an  apprenticeship  of  some  years  in  that  depart- 
ment ;  for  inasmuch  as  the  success  of  many  of  the  works  in  which  they 
may  hereafter  be  engaged,  particularly  the  mechanical,  depend  in  a  great 
measure  upou  the  correct  application  of  the  principles  which  can 
be  only  thoroughly  learned  in  the  workshop,  that  is  the  place  in 
which  they  must  be  studied ;  moreover,  it  will  imprint  indelibly  in 
their  minds,  the  principles  which  they  acquire   from  books,  and 
induce  a  degree  of  accuracy  of  thought  and  execution  which  cannot 
be  acquired  elsewhere ;  hence  we  find  that  some  of  our  greatest  en- 
gineers, botb  of  the  past  and  present  age,  have  there  acquired  a  con- 
siderable portion   of  their  education,   and  owe  a  great  degree  of 
their  celebrity,  to  that  invaluable  nursery  for  engineers.     Nothing, 
therefore,   can  be   more  erroneous  than    to    suppose    that    theory 
and  practice  are  incompatible  with  each  other,  for  they   are  inti- 
mately connected  with  and  dependent  upon  each  other.    Without 
a  thorough  understanding  of  the  theory  or  priuciplCB  upon  which 
engineering   is  founded,  it  is  impossible  to  carry  them  into  prac- 
tice without  endless  failures  and  wasteful  expenditure  of  means; 
and  without  the  experience  derived  from  practice,  the  principles 
acquired  from  theory  will  be  of  little  avail;  both  therefore  must  be 
carefully  studied  and  combined  in  order  to  produce  a  good  engineer. 
Finally,  composition,  or  the  art  of  putting  ideas  into  simple,  clear, 
and  intelligible  words,  should  be  studied,  in  order  to  convey  to  the 
world  just  notions  of  the  measures  proposed ;  also  an  intimate  know- 
ledge of  the  value  of  materials  and  workmanship,  in  order  that  he 
may  be  enabled  to  make  correct  estimates,  upon  which  the  success  of 
all  commercial  undertakings  so  materially  depend. 

Contmental  Engineers. — In  making  the  foregoing  remarks,  I  have 
endeavoured  to  confine  myself  strictly  to  what  has  been  done  by 
civil  engineers  in  England  during  the  past  and  present  centuries; 
but  in  80  doing  I  should  be  extremely  sorry  to  be  considered  as 
detracting  from,  or  underrating  in  the  least  degree,  the  great  merits 
of  continental  engineers,  or  the  progress  which  has  been  made 
by  them  also  during  the  same  period,  and  we  are  proud  to  number 
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many  of  them  among  the  members  of  thia  Inatitation.  To  attempt  to 
enter  upon  thia  equally  interesting  aa  instructive  subject,  would 
compel  me  to  trespass  much  longer  upon  your  patience,  which  I 
fear  has  been  already  tried  too  much,  but  I  cannot  omit  renoiarkixig, 
that  the  greatest  credit  is  due  to  our  professional  netghbonra  on 
the  Continent,  for  the  example  which  they  set  in  the  infancy  of  the 
science,  when  it  was  so  little  known  in  this  country,  and  for  the  great 
progress  which  has  subsequently  been  made,  and  the  numenma  in- 
ventions which  have  emanated  from  them.  In  Italy,  we  have  only 
to  mention  the  harbours  of  Genoa,  Venice,  Anoona,  Civita  Vecchia, 
Leghorn,  and  Naples;  the  canals  and  silk  machinery  of  Lombardy; 
and  the  names  of  Leonardo  da  Vinci,  (said  to  be  the  inventor  of 
the  pouud  lock,)  Gugielmini,  Friai,  Manfredi,  Martinetti,  Fazio, 
Miliani,  and  numerous  others.  In  France,  the  mole  and  docks 
of  Cherbourg,  Toulon,  Brest,  Havre,  Boulogne,  Calais,  and  Dun- 
kirk ;  the  canals  of  Languedoc,  Burgundy  and  Picardy ;  the  em- 
bankments of  the  Loire;  the  bridges  of  Neuilly,  Bordeaux,  the 
Dordugne ;  and  the  names  of  Belidor,  Papin,  Grauthey,  Rondelet, 
Dupin,  Perrouet,  Prony,  De  Cessart,  Lambarde,  Reibel,  Sgauzio, 
Frissard,  Hallette,  Navier,  Jacquard,  and  others.  In  Switzerland, 
the  Alpine  roads  of  the  Stelvio,  Mont  Cenis,  St.  Gothard,  the  Splugen, 
the  Brenner,  the  Simplon,  &c.  In  Holland,  the  magnificent  embank- 
ments for  defending  the  country  from  the  sea ;  the  great  Texel,  and 
numerous  other  canals.  The  system  of  drainage,  although  perhaps  too 
complex  and  artificial,  is  also  meritorious  and  worthy  of  remark. 
Throughout  Germany,  the  system  of  managing  the  great  rivers 
Danube,  Rhine,  Elbe,  the  bridges  across  them,  the  canals  connecting 
them  together,  as  well  as  the  roads  and  mining  operations.  In  Sweden, 
the  docks  of  Carlscrona  and  the  Trohlhatta  canal ;  and  in  Russia, 
the  docks  at  Cronstadt  and  Revel,  the  extensive  inland  navigation, 
roads,  &c.  In  Spain,  the  moles  of  Malaga,  Alicant,  Tarragona, 
and  Barcelona;  the  docks  at  Ferrol,  Carthagena,  and  Cadiz,  and 
the  Arragon  canal ;  and  the  railway  system,  which  owes  its  origin 
to  this  tountry,  is  now  making  rapid  progress  everywhere  <hi  the 
Continent.  Neither  must  we  omit  to  notice  the  ingenuity  and  vigour 
of  our  transatlantic  brethren,  the  United  States,  to  whom  the 
world  is  much  indebted  for  their  many  splendid  public  works  and 
useful  mechanical  inventions  and  discoveries. 

I  have  thus  endeavoured  to  take  a  rapid  survey  of  the  different  de- 
partments which  constitute  the  profession  of  a  civil  engineer  since  tlie 
commencement  of  the  last  century,  or,  rather,  from  the  time  iti 
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Smeaton,  down  to  the  present  day.  Imperfect,  however,  as  this  sur- 
vey has  been,  I  fear  it  has  trespassed  too  much  upon  your  valuable 
time,  although  the  interest  and  importance  of  the  subject  justly  entitle  it 
to  an  extended  notice,  and  would  amply  repay  the  perusal,  if  it  had  been 
treated  by  an  abler  hand,  at  even  much  greater  length.  Looking  back 
to  the  humble  goal  from  which  we  started,  a  little  more  than  a  century 
since,  and  then  adverting  to  the  exalted  pinnacle  upon  which  we 
now  stand,  what  almost  immeasurable  space  have  we  traversed— what 
triumphant  progress  have  we  made  I  In  how  great  a  degree  have  both 
public  and  private  prosperity,  and  the  civilization  of  mankind,  been 
promoted  by  it.  Within  a  few  years  our  profession  was  compara- 
tively unknown,  and  the  great  and  beneficial  results  which  have  sprung 
from  it  were  never  anticipated ;  now  it  is  universally  in  the  ascendant, 
and  it  may  be  so  with  reason,  for  without  presuming  to  undervalue  the 
merits  and  importance  of  other  professions,  that  of  the  civil  engineer 
may  be  said  to  embrace  everything  which  can  tend  to  the  promotion 
of  the  comfort,  the  happiness,  and  the  civilization  of  mankind,  and 
to  be  founded  upon  principles  of  the  highest  order. 

Comparatively  speaking,  only  a  few  years  have  elapsed  since 
Great  Britain,  as  regards  engineering  works,  was  in  a  very  backward 
state :  she  had  neither  roads,  canals,  harbours,  machinery,  nor  manu- 
factures worthy  of  being  compared  with  those  of  her  neighbours  on 
the  Continent.  Let  the  comparison  be  made  now,  and  we  find  that 
if  we  do  not  surpass  every  other  nation  we  are  inferior  to  none.  And 
to  what  may  this  extraordinary  change  be  attributed,  but  to  the  pro- 
gress of  civil  engineering  ?  Notwithstanding,  however,  we  have  ad- 
vanced thus  far,  much  still  remains  to  be  done.  Great  as  has  been 
the  result,  we  may  be  said  scarcely  to  have  passed  the  threshold  of 
improvement.  It  is  true  we  feel  the  influence  of  our  position,  but 
this  can  only  be  maintained  by  further  advancement.  To  stand  still 
is  to  retrograde ;  our  career  must  be  onward ;  and  what  has  been 
done  should  only  serve  as  a  stimulus  to  greater  exertions.  We 
have  still  a  very  wide  field  before  us;  let  us,  therefore,  by  our 
united  exertions,  cultivate  it  to  the  very  utmost ;  let  us  never  rest 
satisfied  so  long  as  anything  remains  to  be  done. 

Much  yet  remains  to  be  discovered  in  the  formation,  construction, 
and  maintenance  of  harbours,  in  order  to  afford  the  greatest  facility 
of  ingress  and  egress  under  all  circumstances,  without  at  the 
same  time  diminishing  the  necessary  protection  and  depth; — in 
the  improvement  of  rivers,  so  as  to  enable  ihem  to  drain  and  carry, 
off  the  floods  effectually  from  the  adjacent  marsh-lands  and  valleys, 
and  at  the  same  time  to  render  them  capable  of  navigation  to  their 
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Utmost  extent ;  to  point  out  the  most  effectual  means  of  enabling 
them  to  discharge  their  fresh  waters  into  the  sea  or  estuaries,  and 
to  receive  the  tidal  waters  without  causing  them  to  deposit  the 
alluvial  matter  held  in  suspension  by  their  waters,  in  such  a  man- 
ner as  to  form  injurious  bars  or  shoals ; — in  determining  the  best 
form  and  construction  of  vessels,   so  as   to  render  them  capable 
of  giving  the  least  resistance  in  their  passage  through  the  water, 
and  conveying  the  greatest  burthen  or  cargo  with  the  utmost  safety 
and  velocity  ;*— in  determining  the  best  form,  dimensions,  and  con- 
struction for  locomotive-engines  for  any  gauge,  so  as  to  combtDC  the 
utmost  capability  of  producing  steam,  with  the  least  quantity  oi  foel, 
and  drawing  the  maximum  load  with  the   greatest  velocity,  com- 
bined  with   the    greatest   safety  and   economy; — in  determining 
the  proper  width  of  gauge  which  shall  satisfy  all  the  required  con- 
ditions of  safety,  economy,  and  speed  ; — in  determining  the  most  ex- 
peditious, safe,  and  economical  means  of  transferring  goods,  pas- 
sengers, and  carriages  from  one  line  to  another,  whenever  a  break  of 
gauge  becomes  necessary ; — ^in  determining  the  best  and  most  economi- 
cal mode  of  constructing  and  laying  down  the  permanent*  way,  in 
such  a  manner  as  to  enable  the  trains  to  travel  with  safety,  at  the 
greatest  speed  the  engines  are  capable  of  producing,  with  the  least 
wear  and  tear  either  to  the  permanent  way  or  to  the  engine  and  car* 
riages ; — in  determining  the  resistance  of  railway  trains ;  in  devisiog 
means  for  obviating  the  leakage  by  the  valve  in  the  atmospheric 
system  ;  in  discovering  a  substance  for  sealing  the  valve  which  shall 
preserve   the  desired   consistency   under   all    degrees  of   tempera- 
ture ;  and  in  generally  investigating  that  system  of  traction,  in  order 
to  remedy  any  practical  defects  which   may  exist,  and  to  aaoer- 
tain  when  it  may  be   applied  with  the  greatest  advantage ;  in  the 
improvement  and  adaptation  of  machinery  to  many  new  objects  in 
the  arts  and  manufactures,  and  in  the  application  of  chemistry  and 
geology  to  our  operations.     These,  and  a  variety  of  other  improve- 
ments, are  to  be  desired,  and  worthy  of  our  particular  attention  and 
study.     The  steam-engine  itself,  improved  as  it  is,  and  wonderful 
as  have  been  the  results  produced  by  it,  is  capable  of  further  improve- 
meuts.     Its  bulk  and  weight  may  be  further  diminished,  both  iu 
the  form  and  construction  of  the  boiler  as  well  as  in  the  engine  iiself, 
and  thus,  in  effect,  its  power  may  be  increased ;  or  it  may  be  re- 
served to  us  to  discover  the  means  of  producing  and  rendering  sub- 
servient to  our  purpose  some  other  power  which  shall  surpass  steam, 
or,  perhaps,  to  substitute  for  it  that  all-powerful  agent  electiicitT; 
which  Jacobi  has  already  attempted  to  apply  to  navigation.    Obacure 
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and  difficult  aa  the  subject  may  appear  now,  it  may  still  be  realized. 
Our  indefatigable  and  enlightened  honorary  member,  Faraday,  has 
pointed  out  the  way,  and  is  still  proceeding  in  his  distinguished 
career  with  remarkable  success,  and  we  must  not  lose  the  opportunity 
of  profiting  by  it :  in  fact,  by  well-directed  and  combined  exertions, 
it  is  impossible  to  foresee  the  results  which  may  yet  be  arrived  at. 

This  Institution,  which  but  a  few  years  ago  was  scarcely  known,  ha« 
now  taken  its  station  amongst  the  first  scientific  societies  of  the  king- 
dom ;  and  aa  its  objects  are  second  to  none  in  importance,  whether  as 
regard  their  public  or  private  utility,  so  must  it  continue  to  flourish 
and  increase  in  importance  if  those  objects  be  only  legitimately 
and  steadily  prosecuted.  In  order  to  effect  this  we  must  not  relax 
in  our  exertions,  there  must  be  no  schism  among  ourselves;  the 
Institution  must  be  our  rallying  point ;  we  must  all  work  for  the 
common  good.  We  must  contribute  to  its  advancement,  as  well  as 
that  of  our  profession,  by  every  means  in  our  power — ^whether  by 
papers  by  verbal  discussions,  by  contributions  to  the  model-room  or 
the  library,  or  by  the  construction  of  works  which  shall  serve  as  ex- 
amples worthy  of  being  followed— in  fact,  in  every  practicable  manner, 
each  according  to  our  several  opportunities. 

Let  the  senior  members,  both  by  their  precept  and  example,  and 
their  forbearance,  courtesy,  and  assistance  towards  each  other,  with 
liberal  and  right-minded  zeal,  for  the  honour  of  themselves  and  their 
profession,  point  out  to  the  junior  members  the  true  road  to  eminence ; 
and  as  they,  by  the  common  lot  of  mortality,  must  quit  this  transitory 
scene,  let  tbem  be  succeeded  by  others  fiilly  competent  to  fill  their 
places,  and  to  enlarge  the  boundaries  of  their  profession. 

On  the  other  hand,  let  the  junior  members  look  up  to  their  seniors 
as  friends,  and  as  sure  guides  to  follow,  and  from  whom  they  may  with 
confidence  seek  for  assistance  in  the  hour  of  need ;  and,  banishing  all 
jealousies  or  other  ignoble  feelings,  let  them  rally  round  and  support 
their  seniors  under  all  circumstances.  Let  the  chair  of  this  Institu- 
tion be  an  object  of  honourable  ambition  to  the  youngest  Graduate, 
as  a  goal  to  which  he  may  look  forward  as  one  of  the  rewards, 
and  that  not  the  least,  of  his  successful  exertions  in  his  professional 
career. 

By  thus  pursuing  steadily,  and  with  one  vigorous  and  united  effort, 
this  grand  object — the  elevation  and  advancement  of  the  profession — 
we  shall  have  the  proud  satisfaction  of  finding  that  our  exertions  will 
he  crowned  with  success ;  that  the  Institution,  as  well  as  ourselves, 
will  flourish ;  and,  what  is  a  far  nobler  achievement,  we  shall  find  that 
hy  removing,  or,  at  least,  diminishing,  as  far  as  may  be  practicable. 
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all  physical  obstacles  by  sea  and  by  land  to  the  (ree  communication  of 
nations  with  each  other,  and  by  the  invention  of  new  machinery^  or 
other  means,  to  supply  their  mutual  wants,  we  shall  ultimately  under- 
stand our  true  interests.  Prejudices  and  national  jealousies  will  vanish, 
and  instead  of  exterminating  each  other  by  that  greatest  curae  of 
mankind — ^war^  we  shall  become  bound  to  each  other  by  the  ties  of 
peace,  and  united  like  one  great  family,  striving  together  for  the 
benefit  of  the  human  race. 


LoMDOM ;  Printed  by  William  Cu>wit  and  Sok».  Sumftird  Street. 
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REPORT  OF  THE  COMMITTEE 

TO  THE 

MEMBERS    OF   THE    ASSOCIATION, 

ON 

X)RD  UNCOLN'S  SEWERAGE,  DRAINAGE,  fto.,  OF  TOWNS'  BILL. 


Your  Committeey  having  directed  much  of  their  atteation  to  the  LordLinooln's 
medial  meanires  neeessaiy  to  the  improvement  of  the  sanatory  condi- 
OD  of  the  country,  have  thought  that  thej  could  not  better  promote 
te  main  object  of  the  Association  than  by  a  careful  consideration  of 
le  provisiooe  of  Xiord  Lincoln's  Bill,  and  by  embodying  in  a  Report 
)  you  the  result  of  thdr  examination. 

2.  It  is  presumed  that  this  Bill  contains  the  expression  of  the  matured 
nnion  of  the  Government  as  to  the  remedies  which  it  deems  expe* 
lent  to  propose  to  tfie  legislature  for  the  removal  or  the  mitigation  of 
irilfl  which  it  is  now  admitted  are  universal  in  their  extent,  and  de- 
Tttctive  in  a  greatt  degree  of  the  comfort,  the  morals,  the  health,  and 
Teu  the  life  of  large  classes  of  the  people.  It  is  of  the  last  importance 
tuit  the  measures  proposed  to  the  l^islature,  with  a  view  to  put  a  stop 
)  these  enls,  are  really  calculated  to  accomplish  the  object ;  that  they 
0  not  Id  any  instance  consist  of  expedients  which  experience  has 
Iread J  proved  to  be  ineflkient ;  and,  above  all,  that  they  do  not  even 
ppose  new  obstacles  to  the  practical  introduction  of  economical  and 
ffectaal  remedies. 

3.  Tour  Committee  willingly  avail  themselves  of  (his  occasion  to  Sanatory  Re- 
xpress  their  sense  of  the  value  of  the  able  Reports  presented  to  the  ^ 
Bg:is]atare  and  the  public  <m  this  subject ;  first  of  all  by  Dr.  South- 
rood  Smith  and  Drs.  Amott  and  Eay,  acting  under  the  Poor  Law 
Jomndssion,  who  in  the  year  1888  first  directed  attention  to  the 

eploiable  condition  of  the  districts  of  the  metropolis  inhabited  by  the 
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poorer  classes,  and  to  the  ravages  of  fever  and  other  &tal  dkeases  is 
these  localities ;  next  by  the  Committee  of  the  House  of  Commoc^. 
which  followed  up  these  inquiries  in  the  year  1840  ;  then  again  by  Mr. 
Chadwick,  who,  also  acting  under  the  Poor  Law  Commission,  having 
carried  on  still  more  extended  investigations  during  the  years  IS4^} 
and  1841,  presented  the  results  in  the  Sanatory  Report  of  1842 ;  and. 
lastly,  by  Her  Majesty's  Commissioners  appointed  in  the  year  184-1 
"  to  make  further  inquiries  into  the  actual  state  of  large  towns  ati 
populous  districts,  and  to  devise  the  best  means  of  promotiDg  ani 
securing  the  public  health." 

4.  The  result  of  these  various  inquiries  has  been  the  collection  of  a 
body  of  evidence  of  the  highest  order,  relative  both  to  the  extent  9»i 
intensity  of  the  evils  in  question,  and  to  the  proper  legislative  reme- 
dies ;  and  the  publication  of  this  evidence  will,  in  the  opinion  of  y oar 
Committee,  form  an  era  in  the  history  of  legislation,  there  being  ik' 
other  instance  known  to  them  in  which  evils  of  so  much  magnitode 
have  been  proved  to  be  so  generally  prevalent ;  in  which  the  search 
after  efficient  and  permanent  remedies  has  been  attended  with  a  success 
so  unquestionable  and  so  unquestioned ;  in  which  the  mode  of  giving 
practical  effect  to  those  remedies  has  been  so  satisfactorily  shown ;  and. 
consequently,  in  which  so  much  has  been  done  at  once  to  guide  ciit 
legislature,  and  to  instruct  and  prepare  the  public  mind  for  cordial  co> 
operation  with  it. 

The  Bill  introduced  into  Parliament  at  the  close  of  the  last  Session, 
by  Lord  Lincoln,  is  based  upon  the  evidence  derived  from  these  sources.  ! 
and  more  especially  upon  the  recommendations  of  Her  Majesty's  Cob-  : 
missioners.  It  contains  internal  evidence  of  great  care  and  labcmr  | 
bestowed  upon  the  preparation  of  it*  It  indicates  in  many  ijislaiio& 
a  sincere  and  earnest  purpose  to  carry  out  the  reconunendations  of  the  i 
Commissioners ;  several  of  its  provisions  are  coincident  with  thost  | 
recommendations,  and  upon  the  whole  your  Conunittee  cannot  but  | 
regard  it  as  a  great  improvement  on  any  former  attempt  at  legislation  | 
on  this  subject  and  as  formii^  an  excellent  basis  for  a  compiekensiTe  | 
and  efficient  sanatoiy  measure^ 
Sound  Provi-     .  5,  The  most  important  provisions  of  this  Bill  appear  to  your  Cooh 

LiS^ln's  Bill,  "i*.*^  ^®  ^  ^^®  following,  viz  :— 

That  the  supply  of  water,  the  sewerage,  the  drainage,  the  ckaosiag, 
and  the  paving  of  towns  should  all  be  under  one  and  the  same  aatho- 
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itj.  That  the  wboile  of  a  town,  includrog  the  suburbs,  and  the  whole 
f  the  drainage  area,  should  also  be  under  one  and  the  same  authority^. 
^hai  the  interests  of  the  community  should  be  protected  by  the  super- 
ision  of  a  competent,  impartial,  and  responsible  public  ofRcer,  named 
n  Inspector.  That  before  new  works  are  undertaken,  full  and  com- 
trebensive  surveys  should  be  made  by  competent  engineers.  That 
ilans  of  complete  works  should  be  prepared  by  responsible  public 
officers,  or  locally  examined  by  them  with  the  estimates.  That  expo^ 
itory  reports  should  be  drawn  up  for  local  publication,  in  order  that 
he  advantages  of  new  works  may  be  thoroughly  canvassed  by  all 
larties  interested  in  them.  That  the  whole  of  the  works  should  be 
naintained  as  well  as  executed  by  contract.  That  the  performance  of 
he  contract  should  be  supervised  by  a  competent,  paid,  and  responsible 
oca!  officer.  That  certain  nuisances  which  at  present  poison  the 
itmosphere  of  towns  and  deteriorate  the  physical  condition  of  the 
iopulation,  should  be  suppressed.  That  to  secure  the  suppression  of 
hese  nuisances  there  should  be  appointed  a  public  officer,  armed  with 
sufficient  powers  to  enforce  obedience  to  the  law,  called  an  Inspector 
>f  Nuisances ;  and  that  the  true  causes  of  disease  and  death  should  be 
L^ertained,  and  the  spread  of  diseases,  and  more  especially  of  epidemic 
ILseases,  should  be  checked,  by  the  appointment  in  districts  of  a  skilled 
aid  responsible  medical  officer,  called  an  Officer  of  Health. 

6.  These  provisions  are  founded  on  conclusions  the  soundness  of  which  Practical 
is  demonstrated  in  the  Sanatory  Report,  and  the  importance  of  which  Provinons. 
is  j^iown  at  great  length,  and  by  a  vast  variety  of  additional  evidence 
collected  and  enforced  by  Her  Majesty's  Commissioners.  These  pro- 
visions alone,  if  passed  into  a  law,  will,  in  the  opinion  of  your  Com- 
mittee, effect,  with  absolute  certainty,  a  highly  beneficial  change  in  the 
anatory  condition  of  towns,  which  will  be  followed  by  a  proportionate 
improvement  in  the  physical,  and  ultimately  in  the  moral  condition  of 
llie  inhabitants,  and  more  especially  of  the  poorer  classes.  The  ex- 
treme importance  of  these  provisions  renders  it  desirable  that  any  Act 
which  contains  them  should  in  the  whole  of  its  details  be  as  sound  and 
complete  as  the  present  state  of  knowledge  renders  practicable ;  nor 
can  your  Committee  avoid  expressing  their  opinion,  that  any  assistance 
in  maturing  and  passing  such  an  Act  which  may  be  afforded  by  a 
minister  of  the  Crown  will  deserve  and  will  ultimately  receive  the 
^titude  of  the  country. 


Act 


j6 

Defects  of  the  7.  In  as  far  as  the  propose^  Bill  carries  out  fiie  resdhs  of  the( 
dence  collected  by  Her  Majesty's  Commissioiiers,  and  is  founded 
their  recommendations,  it  appears  to  your  Ck>mmittee  to  be  aatis&ctc 
but  it  will  be  found  that,  while  some  of  these  recommendations  of  gi 
importance  are  not  adopted,  others  are  directly  contravened. 

Limitations  of  8.  The  first  point  to  which  your  Committee  would  direct  attentioi 
the  proposed  limitation  of  the  Act ;  that  is,  the  limitation  of  its  ope 
tion  to  England  and  Wales  to  the  exclusion  of  Ireland  and  Scod& 
and  to  the  fUrtber  exclusion  of  the  metropolis  even  of  England  m 
Now  a  large  proportion  of  the  evidence  on  which  the  ooncIusHiLs 
the  first  and  second  Reports  of  Her  Majesty's  CommxfisioDeR  : 
founded  is  derived  from  the  experience  of  the  metropolis,  and 
specific  recommendations  of  the  second  Report  are  applied  direct}; 
evils  prevalent  in  the  metropolis ;  while  it  u  universally  knovn  a 
admitted  that  the  towns  in  Ireland  and  Scotland  are  subjeet  to  thesu 
evils  as  those  ascertained  to  exist  in  the  English  towns,  only  eoomoo 
in  greater  intensity,  and  that  consequently  they  stand  in  still  m 
pressing  need  of  remedies. 

Sanatory  Goo-       9.  The  wretched  condition  of  the  districts  of  the  metropolis  iobabiie 

Meteopolia.  ^7  ^^  poorer  classes  has  now  been  made  public  upwards  of  eight  jew 
That  the  disease  and  mortality  originally  stated  to  be  prerakDt 
these  districts  have  since  that  time  not  diminished,  but  on  the  candar 
have  been  actually  increasing,  is  proved  by  the  following  evidenee:- 
^'  Referring  to  your  great  and  constantly  increasing  eiptfieoc& 
say  the  Commissioners  *  to  the  Physician  of  the  London  FererHo^M 
Dr.  Southwood  Smith,  <<  as  to  the  cause  of  the  prevalence  of  diseass 
among  the  humbler  classes,  have  you  observed  any  alteration  oraggn 
vation  in  the  degree  of  fever  of  late,  as  compared  with  former  y«u$* 
<<  The  change,''  replies  this  witness,  <<  is  so  great  and  8trikiog,tb&ti 
ean  only  express  it  by  saying  that  it  is  a  new  disease.  The  fever  wbicb 
prevails  everywhere  in  the  metropolis  now  is  totally  different  from  ^• 
which  I  was  accustomed  to  see  for  a  long  series  of  yeais;  it  i»a'<^'^ 
ferent  in  its  symptoms,  and  requires  as  opposite  remedies,  as  hit  ^^ 
diseases  in  the  catalogue  of  nosology.  Whatever  may  be  the  cause. 
the  fact  is  certain,  that  at  the  present  time  an  epidemic  is  ^^ 
which  lays  prostrate  the  powers  of  life  more  rapidly  and  cm^^^ 
than  any  other  epidemic  that  has  appeared  for  a  long  series  of  J^ 
•  First  Report,  vol.  i.  p.  17. 
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lo  that  attention  to  the  sanatory  state  of  tTie  country,  and  particularly 
J  the  condition  of  the  localities  in  which  tlie  poor  reside,  at  all  times 
nportant  to  the  puhlic  safety,  is  now  peculiarly  necessary ;  and  is 
endered  necessary  by  the  particularly  fetal  character  of  the  prevail- 
ag  epidemic,  the  rate  of  mortality  being  at  present  unusually  high." 

This  evidence  was  given  nearly  two  years  ago.  From  the  Report 
f  the  London  Fever  Hospital,  just  published,  it  appears  that  during 
lie  last  year  (1845)  there  was  scarcely  any  part  of  the  metropolis  free 
rom  the  visitation  of  fever ;  that  in  many  instances  it  attacked  and 
earfy  destroyed  whole  femilies ;  that  in  one  of  the  cases  recorded  nine 
nembere  of  a  family  were  seized  with  it,  of  whom  six  died  ;  that  it  is 
eitain  that  fever  was  prevailing  in  the  houses  and  localities  from  which 
he  patients  were  taken  in  no  less  than  eighty-two  instances,  and  it  is 
probable  that  this  was  the  case  in  many  more  than  could  be  ascertained 
ifom  the  patieats  themselves,  because  some  were  too  ill  and  others  too 
inobservant  to  give  a  correet  account  of  the  circumstances  connected 
fith  thehr  attack. 

From  the  evidence  of  Mr.  Jeremiah  Little,*  an  extensive  builder  of 
iiird  and  foorth-iate  houses  in  the  metropolis,  it  appears  that  *<  the 
iverage  losses  on  the  rent  of  such  houses  is  one-fifth,  and  that  three 
nit  of  the  five  of  these  losses  are  from  the  sickness  of  the  tenants,  who 
ire  working  men.'* 

10.  Bat  it  is  not  in  the  metropolis  alone  that  the  intensity  and  mor-  increase  of 
tiKty  of  dkease  have  increased  and  are  increasing.     There  is  indubitable  SlU^'^lo^**' 
KTidenoe  of  the  ftame  melancholy  truth  derived  from  the  experience  of  ment  and  f '  ' 
other  towns  and  cities,  in  widely  different  parts  of  the  kingdom.  ^^^ 
During  the  last  year  fall  employment  has  been  given  to  the  manu- 
^toring  population  in  ceiirtain  manufecturing  towns,  at  higher  wages 
Ihan  were  ever  before  known  in  these  places ;  yet  the  Registration 
Returns  show  that  fbll  employment  at  high  wages  has  not  been  suffi- 
cient to  preserve  the  population  from  an  increased  ratio  of  sickness  and 
mortality ;  not  that  high  wages  can  be  supposed  to  increase  sickness 
and  mortality;   but  the  returns  clearly  show  that  a   high   degree 
of  prosperity   is  incapable   of  affording   protection   from    disease, 
^offering,  and  premature  death,  arising  from  the  neglect  of  efRcient 
drainage,  proper  cleansing,  a  due  supply  of  water,  and  other  sanatory 
measures,  which  are  actually  extended  to  the  inmates  of  well-regulated 
*  First  Beport,  vol.  ii.  p.  303. 
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pmons,  and  which  Bctenee  might  aeetire  to  ik%  whole  of  the  popohtStfa  i 
Thus,  from  the  Retonia  of  the  qamxter^n  mortality  (the  qpaxtar  eadt^m  i 
the  3Ut  of  December,  1645),  it  appeam  that  in  Bolton  the  £anaa.i 
December  quarter's  deaths  were  621,  the  last  quarter's  were  822  ;  ii 
Preston,  the  former  quarter's  deaths  were  429,  the  last  quarter's  dea.^! 
were  522;  in  Wigan,  the  former  quarter's  deaths  were  371,  tihe  lai^ 
402 ;  in  Rochdale,  the  former  quarter's  deaths  were  d29,  the  last  41  -# 
in  the  ill-conditioned  town  of  Bradford,  theinorease  has  been  Iram  33: 
to  1039 ;  in  Sunderhind,  from  269  to  378 ;  in  Tynemonth,  fiona  26^ 
to  378;  in  Newcastle-npon-Tyne,  from  374  to  434;  in  Kendd,  fron 
160  to  213. 

11.  It  is  clear,  therefore,  that  though  we  remain  inactiFe,  c&easK 
and  death  do  not.    For  die  last  eight  years  the  startling  fret  has  beea 
proclaimed,  and  has  been  constantly  urged  on  the  attention  at  tk* 
public  and  the  legislature,  that  every  day's  delay  in  tiie  adoptkn  of 
efficient  sanatcMry  measures  coeis  the  Uves  of  136  persons  in  Engianci 
alone.     And  yet  the  tardy  Bill  which  at  length  comes  prc^Kxiag  i«ne« 
dies  excludes  the  metropolis.     Why  must  this  waste  of  life  go  on 
unrestrained,  without  even  any  attempt  to  check  it  in  this  importeat 
portion  of  the  empire  ?   But  if  this  be  indeed  for  the  preeent  ineYiCablp, 
if  legislation  for  these  dense  and  closely  packed  masBea  of  the  pei^e 
who  so  grievously  need  it  must  be  postponed  at  least  for  the  picscnt 
sewion,  surely  it  is  practicable  at  once  to  prepare  the  way  ibr  Jcagisla- 
tion,  first,  by  causing  an  Ordnance  Survey  to  be  made  of  tlie  medopolis 
similar  to  that  lately  made  of  Windsor;  secondly,  by  fanning  an 
advanced  report  to  be  prepared  as  to  the  proper  means  of  plaang-  and 
keeping  the  sewerage,  the  diainage,  the  supply  of  water,  and  the 
cleansing  of  the  metropolis  in  a  satis&ctoiy  conditiony  together  with 
plans  and  estimates  showing  the  probable  cost  of  works,  and  devdopo^ 
the  mode  by  which  the  money  required  may  be  rused  and  be  repaid : 
and,  thirdly,  by  causing  a  similar  report  to  be  prepared  as  to  theiyecial 
means  for  the  aocoroplidmient  of  these  objects  applicable  to  Irebad 
and  Scotland.    It  is  submitted  that  the  result  of  these  inquiries  mi^t 
be  embodied  in  one  or  in  separate  Bills  to  be  laid  before  BvlnmeBt 
at  the  opening  of  the  ensuing-  Session. 

12.  The  Marquess  of  Normanby,  who»  when  Seoretaiy  of  State  for 
the  Home  Department,  earnestly  took  up  the  subject  of  sanatory  im- 
provement, and  was  the  first  to  propose  in  Parliament,  and  statisticallj 
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!t  eloqiiently,  mostekqaentlyy-l^ton  rlhcfvaryMdiTiiteftaiidiiakediiMi 
*  ike  caloiilationB,  to  sbow^he  ileg^dbtoetlieiMraniiunikBport^^ 
'  compieheosiTe  and  eflldeBtr  mnedial  measuxvs,  deelares*  it  :to  be 
a  firm  eoDvictioo,  the  result  of  the  laborious  tttteotion  whieh  he  had 
iven  to  the  subject^  that  no  legislative  enaetmente  will>  in  piactice, 
s  found  to  be  efiSdelualy  unlew  a  distinct  authority  foe  apponited  to 
tperintend  and  enforoe  the  exeoution  of  the  hiw ;  and  he  states  it  to 
3  his  opinion^  that  ^>  some  oential  soperintending  authority  will  have 
» be  createdy  referring,  if  necessuy,  to  the  executive  government,  but 
iviog  the  same  sort  of  ponnrers  with  reference  to  local  bodies  intrusted 
ith  the  execution  of  the  details  of  these  measures  that  the  Poor  Law 
ommissioners  have  with  the  Boards  of  Guardians."  The  umform 
pinion  of  the  witnesses  examined  on  this  point  by  Her  Majesty^s  Com- 
lissionen  is  the  same ;  and  several  persons  whose  opinions  are  entitled 
>  great  consideration  affirm  it  to  be  their  fall  conviction  that  the  ap* 
oiDtmeat  of  such  an  aothority  is  of  so  much  importance,  that  without 
:  there  is  risk  of  the  practieal  &ilure  of  the  best  devised  measure. 

13.  Instead  of  this,  however^  the  Bill  proposes  to  give  thesuperia-  Home  Seere- 
Bndence  of  the  Act,  of  all  men,  to  the  Secretary  of  State  for  the  Home  ^^^"^ 
)epaTtnieut.  Now  of  all  the  officers,  under  the  Crown,  or  in  any  depart* 
lent  of  the  public  service,  there  is  perhaps  no  man  for  every  moment  of 
rhose  time  there  is  so  incessant  and  importunate  a  demand,  and  who  b 
IwBjs  so  completely  overwhelmed  with  business.  That  he  should  be 
apable  of  mastering  and  diiecting  any  new  subject  requiring  serious, 
tnd  sustained  daily  attention  Is  impossible.  The  imposition  of  aay 
HKh  new  task  upoA  him  must  necessarily  be  accompanied  with  the; 
Qquiiy-^wldch  of  his  present  duties  can  be  otherwise  provided  for,  or 
vluch  is  it  sale  to. neglect?  He  is  a  chief  minister  of  the  Crown*- 
^  he  give  up  Ms  seat  in  the  Cabinet,  or  cease  to  share  the  reaponsi-. 
bility  of  its  councils?  He  ia  the  leader  of  a  political  party  in  Far- 
tlament.  Can  he  abridge  the  tim/a  or  lessen  the  attention  at  present 
appropriated  to  the  business  of  the  House  of  Commons  ?  He  is  the 
chief  magistrate  ef  the  nation ;  the  heed  of  the  metropolitan  and  the 
ooantry  police ;  of  the  stipendiary  and  the  unstipendiajy  magirtncy* 
'^re  are  at  present  for  the  whole  of  the  country  100,000  commitnuents 
in  the  year.    In  a  paper  recently  read  befiMo  the  Statistical  Sodety  by 

*  Speech  of  the  Marquess  o^  Normaahy,  in  die  House  6f  Lords,  on  Friday,  2mh 
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ter  Rev.  Whitiv<»tlrtlii88d]vtiM''of  the  pri«Mi  mqieeton,  it  isshow 
tibal  ahbovgh  the^  vliteiMes  itgalMt  the  {rablic  peace  are  diminisfae 
yet  that  several  laxge  and  seHous  dasnes  of  criine  are  {HegreasiTe 
aad  steadily  increasiog,  and  that  this  is  particularly  the  case  vi 
juvenile  deliuqiieBCy.  With  a  yoothfbi  pepdbaitian  tiius  ripening  I 
the  prison^  the  convictiehip,  and  the  seaffold,  ie  the  state  of  crime 
sfttis&etoiy  that  hie  attention  to  this  sobje^  canbe vehaed?  He 
ehaiged  with  the  regulation  and  control  of  prisons.  In  iHbt  propa 
tioa  of  the  prisons  are  the  arhingemeiits  so  complete  that  he  can  ko[ 
for  an  assurance  iroai  the  prisoA  inspectors  tlAt  he  need  give  Umst 
no  further  concern  on  this  maitter  ?  He  is  the  protector  of  tke  chSdn 
and  young  persons  employed  in  fiietories,  and  the  duties  of  the  &etor 
inapeetors  are  under  his  superintendence.  Do  the  mamdaetums  c 
do  the  factory  inspectors  inform  him  that  the  ^ysical,  tiie  educatioBa] 
and  the  moral  and  social  condition  of  those  children  and  young  perws 
is  eo  entirely  satis&ctory  that  he  may  dispense  with  all  tiiougiit  abou 
them  ?  He  has  taken  upon  himself  the  supervision  of  the  New  ?m 
Law,  and  has  practically  acted  fin*  seme  time  past  as  the  ultimate  jtidgt 
of  all  the  doubtful  and  diluted  eases  that  arise  out  of  it  Does  tfaii 
administration  inspire  in  the  public  such  perfect  confidenoe;  is  tftf 
number  of  cases  of  appeal  in  all  the  counties  so  steadily  decrea5iDir 
and  is  the  condition  of  the  agricultural  labourerB  in  parlicolar  80  g^xti 
and  so  improving,  as  to  render  it  probable  that  no  further  cmmm 
cations  will  be  required  between  him  and  the  Pocmt  Law  CommissioDers? 
He  is  charged  with  the  duty  of  superintending  the  aflhiis  of  Ireknl. 
and  the  public  know  that  he  does  practically  give  attention  to  iksa 
Are  those  affaire  likely  soon  to  be  in  so  quiet  and  safe  a  state  as  to  need 
no  further  care  on  the  part  of  a  chief  minister  of  the  Crown?  Heisi 
judge  of  appeal  in  the  last  resort  in  all  cases  iik  which  the  mercy  of  ^^ 
Crown  is  sought,  atad  ft  is  his  duty  to  afiicertain  in  every  instMW 
whether  that  mercy  ought  to  be  exercised.  Is  the  state  of  the  bnsiDes 
in  his  office  such,  can  that  p&tt  of  it  which  must  always  neeessarily 
conae  under  hi8  own  personal  and  special  eonsidemtfon  be  weii,  ss  ^ 
allow  htm  to  bring  to  the  performance  of  this^  solemn  dutyamiw 
unembarrassed,  calm,  capable  of  patient  deHber&IJon,  and  of  arririog. 
through  conflicting  evidence,  at  a  conclusion  in  conformity  with  ^ 
and  justice,  and  in  harmony  with  legal  decnsions? 

14.  The  present  Home  Secretary,  Sir  James  Graham,  is  a  nan  ^ 
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lilelic  fltreiigih  and  of  poverfol  jnldtleot ,  Be  iamfiicieiilly  expe- 
meed  in  public  afium  to  be  able  readily  to  reiuoe  the  routine  biui- 
ss  of  hia  office  to  order*    It  u  not  probable  tbat  he  will  00011  have 
suoceaaor  ivho  will  devote  to  official  details  of  ordinary  and  regular 
luneaa  more    conatanty  labonousi  and  persevering  attention.     In 
\  inatanoe  baa  any  man  filled  that  (^fioe  daring  any  length  of  time  who 
s  not  borne  ia  bis  person  visible  aiarks  of  overwork,  and  the  powerfbl 
uoe  of  the  preeent  Secretary  of  State  for  tbe  Home  Department  is 
eeply  imprcMocd  with  than.    That  he  should  be  capable  of  exercising 
»  powrers  of  bis  own  miad  in  the  discharge  of  any  serious  additional 
cties  is  a  phyaieal  and  metaphysical  impossibility.     He  may,  indeed, 
tdopt  the  conclusions  of  others,  but  it  is  not  given  to  mortal  man  to 
aagier  ooodusions  without  examining,  comparing,  and  testing  the  pax^ 
icuIaxB  on  which  they  are  founded.    But  this  is  a  laborious  process, 
iod  reqizirea  time ;  and  time  the  Home  Secretary  has  not  and  cannot 
Liave :  not  even  time  to  examine  his  informants  as  to  whether  they 
>Qsae9B  tbe  qualifications  requisite  for  collecting  and  analyzing  fiicts, 
md  for  deducing  sound  conclusions  from  them.     That  he  has  not  been 
Kfftuziate  in  his  late  counsellors,  aj^rently  the  first  that  offered,  is 
proved  by  tbe  fidluie  of  measure  after  measure  which  he  has  proposed, 
ukd  especially  by  the  signal  failure  of  the  scheme  of  medical  reform, 
viiichy  sfcfier  setting  the  whole  medical  profession  in  a  ferment,  and 
^wii^  the  seeds  of  a  vigorous  and  perennial  animosity  in  every  section 
of  it,  waa  at  last  totally  abandoned,  to  the  unspeakable  relief  and  satis- 
&ctk>n  of  all  concerned.    And  the  very  measure  now  in  question 
aSorda  additioual  proof  of  the  same  thing.     The  recent  sanatory  in- 
quiries have  established  certain  points  with  a  degree  of  clearness  and 
completeness  that  may  challenge  comparison  with  any  example  of 
sound  induction  from  a  large  collection  and  close  comparison  of  &cts. 
It  is  quite  impossible  that  a  man  of  his  intellect  could  have  missed 
tbose  points,  placed  as  they  are  in  broad  and  bold  relief  by  the  whole 
tenor  of  the  evidence  elicited,  if  he  had  had  leisure  to  give  the  least 
attention  to  the  sul^ect.    But  certain  proposed  provisions  in  the  Bill 
pore  indubitably  that  he  has  not  attended  to  it,  that  he  has  trusted  it 
to  odier  hands,  and  has  been  compelled  to  stamp  with  the  authority 
of  ha  aune  the  work  of  some  l^al  draftsman,  who  has  not  only 
M  mastered  the  subject,  but  who  indicates  gross  ignorance  on  several 
%KDtiiIparts  of  it. 
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15.  Let  us  take,  then,  what  the  Home  Secretary  has  already  faeeq 
able  to  achieve  as  an  indication  of  what  he  will  in  future  accomplL^b. 
Suppose  the  Bill  as  it  stands  to  be  adopted  by  the  Legislature,  and  u.< 
become  the  law  of  the  land.     Suppose,  for  example,  that  two  pron-i 
sions  of  it  come  into  force.     Suppose  the  two  officers  to  be  appointed 
under  it,  namely,  the  Government  Inspector  and  the  Officer  of  Hetlik, 
to  enter  on  the  performance  of  their  duties.     Suppose  the  Inq)€ctQr. 
''  afler  due  examination  and  inquiry,''  repoit,  as  he  will  be  bound  by 
the  Act  to  do,  on  the  condition  of  a  certain  town  or  district,  '^io 
respect  to  the  state  of  the  drainage  thereof,  the  quantity  and  quality  if 
the  water  supplied  to  the  inhabitants,  the  average  amount  of  momlirr 
among  the  population,  and  generally  on  the  sanatory  eonditioo  of  sQck 
town  or  district,  and  on  any  other  matters  or  things  which  maj  he 
deemed  necessary  and  proper  for  the  purpose  of  enabling  Her  Majesty 
to  judge  of  the  necessity  and  expediency  of  ordering  the  proymons  U 
this  Act  to  be  in  force  within  such  town  or  district."    Suppose, 
further,  that  having  prepared  his  Report  and  accompanied  it  with  ^'a 
plan  in  which  he  describes,  defines,  and  marks  down  the  most  coo- 
venient  and  proper  boundaries  of  the  town  or  district,  having  reganl 
to  the  necessary  drainage,  level,  and  other  natural  features,  together 
with  the  number  of  inhabitants,''  he  proceeds  '^  to  divide  the  town  cr 
district  into  wards,  and  to  set  out  in  his  plan  the  extent,  limits,  asd 
boundary-lines  of  such  wards,  and  to  apportion  among  the  serenl 
wards  the  number  of  commissioners  to  be  elected  by  the  mte-paycrs 
and  owners  of  property."    Suppose,  moreover,  that  in  conformity  vitL 
the  Act,  the  Inspector's  plan  be  published  ^^  in  one  or  more  newspapers 
circulating  within  the  town  or  district,  and  that  copies  of  it  be  sent  to 
the  town-clerk  or  to  the  clerk  of  justices  acting  in  the  petty  sesioo^. 
and  to  the  overseers  of  parishes,  who  cause  the  same  to  be  fixed  oa  the 
churches  and  chapels,  with  a  notification,  that  during  the  spsce  of  oo^ 
or  as  the  case  may  be,  two  months,  any  owner  or  occupier  of  propeitj 
within  the  town  or   district  may  forward  to  the  Secretaiy  of  Sufe 
written  statements  setting  forth  any  grounds  of  objection  to  the  adop- 
tion either  as  to  the  whole  or  any  part  of  the  Inspector's  pfaui,  ani 
preparing  any  other  plan,  substitution,  alteration,  or  amendment." 
Suppose  that  the  owners  and  occupiers  of  property  avail  themselves  of 
the  privilege  here  offered  them,  which  they  are  pretty  sure  to  do,  a»l 
that  the  Secretary  of  State  is  satisfied  neither  with  their  represaititioDs 
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^r  with  the  plan  of  the  Inspector,  and  that  therefore  <<  he  direet 

pother  inquiry  to  be  made  either  b^  the  Inspector  or  by  some  othier 

|)erson  thereto   specially  appointed^  as   the  case  may  riequire ;"  and 

tbat  after  all  these  investigations  the  Secretary  of  State  makes  np  his 

viod  as  to  what  part  of  the  objections  of  the  owners  and  occupiers  is 

falid,  and  what  parts  of  the  Inspector's  plan  are  good.     Suppose  the 

Secretary  of  State  to  go  through  the  whole  of  this  process,  which  he 

is  reqfixired  by  the  Act  to  do,  before  any  Order  in  Council  is  made  for 

eofbrciBg  the  provisions  of  the  Act  in  any  town  or  district;  suppose 

ium  to  go  through  thb  process  for  all  the  cities  and  towns  in  England 

iad  WiaJes.   Suppose  at  the  same  time  tbat  the  medical  officers  of  health, 

appointed  in  the  several  towns  and  districts,  forward  thdr  reports  as 

r<)  the  sBBatory  eondition  of  their  respective  districts ;  the  prevalence 

•'f   epidemics  increasing    the  rate  of  mortality  ;    the  existehce    of 

nuisanoes  acting  injuriously  on  the  health  of  the  inhabitants,"  and  that 

ther  propese  '^  certain,  immediate,  and  efficacious  modes  for  cheeking 

t.id   preventing  the  spread  of  disease/'     Suppose  all  this  to  be  going 

on   iQ   every  part  of  the  country,  who,  without  experience  of  it,  can 

.'stixnate  the  amount  of  attention  and  labour  required  to  understand 

&Dd  dijnect  such  complicated  and  disputed  matters?    Is  it  conceivable 

that  the  man  who  has  been  prevented  by  the  pressure  of  the  business 

of  his  office  from  mastering  the  very  evidence  of  the  Sanatory  Com* 

mLwoo  on  which  the  Act  i»  founded,  collated,  and  set  in  order,  as  it  is, 

for  hia  consideration,  so  as  to  enable  him  to  cause  the  provisions  of  the 

Act  to  be  in  conformity  with  the  evidence,  will  be  able,  when  the  Act 

comes  hito  operation,  to  take  the  chai^  for  the  whole  of  the  kingdom 

of  soch  details  as  those  which  are  here  enumemted,  and  which  the  Act 

presumes  will  be  under  his  constant  and  vig^nt  superintendence  ? 

16.  If  the  recommendation  of  Lord  Normanby  were  adopifced,  and  Privy  Conncil 

a  special  authority  were  created  for  the  purpose  of  superintending  the  vising  auth^*^ 

execution  of  the  Act,  it  is  dear  that  there  would  be  work  enoucrh  ri*y  ™f*  ^^ 

°     Home  Secre- 
here  to  occupy  the  sole  attention  of  the  most  highly  i^iilled  and  ener^  tary. 

getic  men  for  a  series  of  years ;  while  the  whole  tepor  of  the  evidence 

collected  hy  Her  Majesty's  Commiasioners  iuUy  shows  that  the  con- 

tinned  and  responsible  supervision  of  such  men  would,  by  enforcing 

the  nnifbnn  adoption  of  the  best  plans  of  work,  and  by  preventing 

^eedlen  expenditure,   save  the  waste  of  hundreds  of  thousands  of 

pounds  amnjalijr-     ^^^  ^^^  ^  ^^  possible  that  this  can  be  done  by  a 
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atog)«  man,  wlioie  ftitefieiAitef  Mt*fkyMA  poknrvwn  alraucff  taze 
like  HMe  •#  the  SeoHaiy  of  Btate  for  the  ^itee  Depu-tmentl 
Wbat,  In  poKit-  d  faet,  w«tdd  be  tfa)^  jkneticid  imdt  cyf  Testing  th{ 
sopoiiutoidteiieg  of  tbe  tDMQB  of 'cidrrying  oat  the  sanatorj  Impro\^ 
meat  of  the  popuialion  in  the  hand*  of  the  Home  Seeretary  ?    Keitbej 
more  nor  less  tlwB  to  abandon  the  matter  to  the  chance  zeal  of  som^ 
clerk  or  mme  other  unknown  and  inesponsible  subordinate.     If  bJ 
some  fcmarkable  accident  this  person  shouM  come  reaDy  to  nnderstazid 
theaubjecty  and  knowings  its  haportance  should  rentuie  to  press  attoo-l 
don  to  it,  he  would  excite  displeasure  for  his  importonity  and  the! 
trottble  he  gives,  and  would  have  his  vexation  at  the  neglect  and  the' 
nselessnesB  of  his  labonr  for  his  reward.    Rather  than  this,  and  snp-' 
posing  that  the  raconmiendation  of  the  best  informed  and  most  expe- ' 
rienoed  persons  who  have  paid  attention  to  this  subject  Is  not  to  be ' 
followed,  it  is  submitted  that  it  would  be  an  improvement  oo  the  plan ' 
proposed  hy  the  Bill  to  place  the  whole  of  the  superintending  aiitho-  i 
lity  in  the  Privy  Council  rather  than  in  the  Home  Secretary,  because 
tiie  Privy  Council  might  d^egate  one  or  mcwe  of  their  body  to  pay 
special,  constant,  and  public  attention  to  the  matter. 
No  provjnoD         17.  Connected  with  this  essential  point  of  making  adequate  proriaoD 
to  ooeroe  a  re-  ^  ^^  ^^*®  execution  of  the  Act,  it  must  be  slated  tliat  there  is  a 
frMto^  Com-    further  omissiou  in  the  Bill,  whicli,  in  the  opinion  of  your  Committee, 
is  also  a  fundamental  one,  namely,  that  no  power  is  taken  for  coercing 
a  refractory  commission.    It  is  indeed  provided  (clause  96,  p.  33)  ^ 
**  ThMt  the  teport  of  every  Inspector  shall  be  forwarded  to  one  of  Her  ^ 
Mi^esty*8  principal  Secretaries  of  State,  who  shall  take  the  same  into  ' 
his  consideration ;  and  if  it  riiall  appear  to  such  Secretery  of  State  ^ 
that  the  provisions  and  regulations  of  thiB  Act  have  not  been  com-  ^ 
plied  with,  or  that  any  of  the  said  CommisslODen  have  cxoeedMl  or  1 
contravened  the  powem  and  provisions  of  tiiis  Act,  then  soeh  Secre-  i 
tary  of  State  shall  certify  (ho  same  to  the  Attoraey-General,  who  ahaD    I 
proceed  to  enforce  the  law  against  such  GommisBionerB.''    But  tiiis    i 
provision,  as  it  at  present  stands,  is  admitted  to  be  nugatory.    It  is    i 
submitted  that  any  act  of  wilfcd  and  contHraed  disobecfience  to  an 
Order  in  Coancil  on  the  part  of  any  Individual  or  any  board  of  Com-    ' 
missionersy  shooid  be  made  a  mlsdeawanoar,  and  then  the  Attomej- 
General  would  know  wluit  to  do,  and  wocdd  have  power  to  enforce    i 
obedienee.  fi 
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18.  Wbh.re8peci.U^.th»  ffQfmom^.  if^miioTr  wkkOof^inqaarf  Initiation  of 
»  the  aoodiiion  e<|flny  ^tova  or  diairif^  it^f^pvam  to  be  ioaipedienl  S^^Sed 
restriet  tibe  iniliatifln  of  pton^of^iBipioveiaeatrto^the  InvpeeCor.    A»  to  the  In- 

e  Bill  is  at  preaent  ahaped)  it.«99uiii^  (pug^  d2);tliiU  na  plMw of dmr 
ovem6Dt»ar  iioiie  wortjli  atteQcUog  to^*  will  be  initiaied  within  tbe 
nm  or  i&trict. .  Thia.iwy  fire({pieiitl7  be  the  «ase^  but  it  will  not 
iavariabljr  so :  od  the  eontiaiy,  the  iCTamination  of  plam  sug^peated 
othen,  vmj  peeeibly  becene  a  rexj.  impoitant  pait  of  the  laiipeo- 
r*8  duty.  It  is  fiubmitted^  therefi>ca».  that  the  BiU  sbould  afisume  thai 
ins  of  iiiq>roTemeiit  may  be  initiated  within  the  locality,  and  that  It 
ould  provide  ^^  That  the  Inspector  shall  examine  any  plans  and  esti-* 
ites  of  works  for  the  better  drainage  and  supply  o£  water  within  the 
undaries  of  the  district  in  qoestim^;  and  if  upon  view  and  survey 
such  district  it  should  appear  to  him  that  such  plans  aro  imperfect, 
supply  defieiencieS)  or,  if  wholly  inapplicable,  he  shall  prepare  oiher 
uif ;  or  if  no  plans  have  been  prepared,  then  he  shall  ^wcfHure  such 
!w  plans  and  esdmates,  with  a  report*" 

19.  With  regard  to  the  machinery  proposed  by  the  BiU  for  the  clec-  f^^^^^gj^*^ 
)D  of  Boards  of  Commissioners  for  carrying  into  efltot  the  provisions  Con    ' 


the  Act,  it  is  submitted  that  there  is  no  sufficient  reason  for  the  de*  ^'*' 
Ation  £rom  the  scale  of  property-qualtfication  and  mode  of  electing 
oor  law  Guardians.    By  the  mode  of  election  proposed  in  the  Bill, 
e  electors  are  taken  out  of  their  business  to  attend  the  poll  clerk 

the  polling-place — an  inconvenient  and  expensive  mode  of  election, 
hich  will  praetically  throw  the  election  into  the  hands  of  those  whose 
me  is  of  the  least  value  i  whereas  by  the  distribution  of  voting-papers, 
id  the  ootlection  of  those  papers  by  responsible  officers  calling  at  the 
)U8e8  of  the  electors,  it  is  f^ound  that  large  numbers  are  enabled  to 
>te  who  cannot  conveniently,  and  will  not  willingly,  go  to  distant 
)Iliog-placeB.  If  the  ^  mode  of  election  now  in  uso'throug^iout  the 
oor  Law  Unione  were  adopted — as  it  is  submitted  it  might  be  by 
mple  reference — the  leogtii  of  the  Bill  would  be.  very  materially 
iminished. 

20.  There  is  another  sul^ect  to  whioh  your  CosAmittee  would'  beg  to  Comminion- 
iiect  particular  attention*    It  appears  to  your  Committee  that  the  ^l^rvise  not 
SIl  as  it  at  present  stands  embodies  a  laige  piMMstical  and  fundamental  «x«»te  works. 
nor  which  has  been  foUy  pointed  out  and  earnestly  insisted  on  by 
Teat  numbers  of  witnesses,  namely,  the  error  of  making  a  numerous 
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local  Board  mainly  an  exeedtiva  hirtigad  of  a  saperviaiiig  Boaid. 

whole  tenor  of  the  evkknee  coIleGted  bj  Her  Hajbty's  Cowmiasi 

aUowft  that  the  general  inaiicieiicy  of  tke  works  nodertaken   b 

OoinmiBaionerB  of  Sewexa,  as  well  aa  the  unneoeMaiy  expenac^ 

waste  incurred  by  them/  are  attributable  to  the  executhre  aut^^ 

given  to  such  bodies,  amongst  whom  responsibility  is  divided  and 

and  that  the  remedy  b  to  secure  the  preparation  of  plana,  and  to 

eentrate  the  responsibility  of  initiation  and  iqiproval  on  pn^ierl j  cj 

lied  paid  officers,  as  on  the  proposed  Injector  for  the  laigear,  axi 

the  piroposed  local  Surveyor  for  the  minor  works.    In  aooordanoe 

this  experience  and  the  recommendations  of  the  highest  autboxitic; 

is  submitted  that  the  Bill  should  distinctly  set  forth  that  the  Sur%-tf 

should  be  required  to  have  the  qualifications  of  a  civil  engtneery 

that  on  him  should  be  distinctly  charged  that  responsibility   w  L 

never  has  been  and  never  will  be  borne  by  a  numerous,  fioctoat 

unpaid,  and  unqualified  body  of  men.     It  is  submitted  that  it  aho 

be  distinctly  stated  and  set  foith  in  the  Act,  that  the  Comauaatov 

are  a  body  for  supervision  and  general  direction  only,  and  not  for 

execution  of  works. 

Westminster         21.  Among  the  results  of  the  inquiry  by  Her  Mi^eaty's  Gonui. 

Oourt  of 

Sewers.  sioners,  perhaps  at  once  the  most  remarkable  and  the  moat  instruct  i 

are  the  instances  which  it  has  brought  to  light  of  the  waate  of 
public  money  and  the  injury  of  the  public  health  oonsequeat  on  gnu 
ing  to  an  irresponsible  body  the  power  to  adopt' or  reject  public  war 
of  the  true  character  of  which  they  are  incompetent  to  Ibna  a  ju*} 
ment,  and  at  the  same  time  in  the  execution  of  winch  they  have 
sinister  interest  Tour  Committee  think  it  important,  aa  an  illusirj 
tion  of  this,  to  direct  attention  to  two  or  three  facta  which  are  stale 
in  evidence  in  relation  to  the  admiabtration  of  the  Westminster  Cuu: 
of  Sewers.  Mr.  Butler  Williams,*  civil  engineer,  atates,  that  in  d 
Westminster  district  upwards  of  forty  miles  of  coveted  aevere  ha^ 
been  built  within  the  last  ten  yean ;  that  the  whole  of  thase  se^er 
are  &ulty  both  in  form  and  construction ;  that  the  differemce  of  ex- 
pense between  the  eonattuetion  of  the  upright<«ided  aewers  with  mu- 
holes  (the  form  adopted  in  the  Westminf  ter  district)  and  the  egg-sha))€i! 
or  arched  sewers  with  flushing  apparatus  (the  improved  form  adopt«^ 
in  the  Finsbury  district)  is  about  1800/.  per  mile;  and  that  by  tk 
*  First  Beport,  voL  ii,  p.  46JU 
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t^tion  of  the  for  Aer  instead  of  the  latter  by  the  Westminster  Com* 
ssioners  of  Sewen,  there  haa  been  a  positive  loss  of  66,669/.  168. ; 
I  sum,"  adds  this  witness,  *<  soficiently  startling  to  cause  the  in« 
irer  to  serutinize  with  care  the  reasons  that  are  advanced  in  &vour 
the  adoption  of  a  form  theoretically  iDaqperfect,  and  found  practically 
4  to  answer  so  well  in  some  cases  as  the  more  perfect  theoretical 
ape  which  would  produce  such  a  great  saving." 

22.  On  the  ^^  reasons'*  that  have  probably  influenced  these  Com-  Evidenoeof 
bdoners,  the  evidence  of  Mr.  John  Leslie,  one  of  their  own  body,  ^'i^®*''^ 
iTovs  some  light.  Mr.  Leslie,  one  of  the  Commissioners  of  the 
resCminster  Court  of  Seweis,  states,*  that  a  large  proportion  of  the 
^ng  CommissioiieTs  for  Sewers  in  this  district  are  in  practice  here 
iirchitects,  surveyors,  agents,  and  solicitors,  or  are  otherwise  con* 
ected  with  building  property ;  that  he  regards  such  appointments  as 
igfaly  detrimental  to  the  public  interests ;  and  he  gives  a  history  of 
le  King's  College  Scholars'  Pond  Sewer  as  an  illustration  of  the 
anner  in  which  the  business  of  this  court  is  conducted.  It  appears 
at  the  then  existing  line  of  sewers  for  this  district  was  in  1807 
limitely  surveyed  by  John  Bmmie,  Esq.,  civil  engineer,  who  reported 
^  it  was  not  only  laid  down  in  so  irregular  a  direction,  but  so  im- 
erfectly  executed,  in  such  bad  repair,  and  had  so  bad  an  out&ll  into 
De  Thames,  that  it  would  only  be  wasting  money  to  attempt  to  render 
t  perfect;  and  Mr.  Bennie  lays  down  a  plan  by  which  this  witness 
buib  the  drainage  of  this  imp<wtant  district  would  have  been  com« 
lete.  But  instead  of  adopting  Mr.  Bonnie's  plan,  the  Commissioners 
et  to  worlL  to  repair  the  old  sewer  which  Mr.  Bennie  had  condemned, 
hough  the  report  of  their  own  surveyor  contains  the  following 
emarkable  words  :--<^  Begging  it  may  be  understood  that  I  am 
iHMt  perfectly  convinced  of  the  superior  advantage  of  Mr.  Bennie's 
^^,  I  now  proceed,  in  obedknce  to  the  directions  I  have  received,  to 
on«der  m\iM  alterations  will  be  reqnired  in  the  ezisUng  sewer.*' 
23.  Notwithstanding  the  oondemnation  of  this  sewer  by  both  their 
professional  advisets,  and  ater  this  official  emideranation  of  it,  the 
^oounittioners  have  actually  expended  «pon  it  nearly  two  hundred 
hoosand  pounds !  Thus  the  eatira  length  of  the  sewer  being  16,522 
"Bet,  they  have  spent  upon  a  small  portion  of  it,  namely,  upon  5233 
*et,  the  sQm  of  70,104^17^.  6c/. ;  and  of  the  portion  upon  which  this 
UQouDt  of  money  has  been  expended,  it  is  stated  that  it  u  at  the  pre- 
*  Sesond  Report,  voL  I  p.  157. 
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sent  mouatti  an  open  w^Qvecol  Mrer  {w'Mk  ike  flutption  of  1009  fe 
reeeatly  ooirered  •  in  hj  Mr*  Cabitl  at  Jm  owo  eiq[iCMe)^  ^  with 
outlet  so  fattd^  that  the  wmtMt  h  penned  baek  4unag  a  canaidenfa 
period  (fix  hovia)  of  each  tide ;  a  laoet  di^raoeful  mwaiiee  in  a  grr 
metroppiis/'  On  the  remata^Bg  part  af  this  coodemned  iiae  tke  Con 
nuMioners  have  spent  the  fuither  sum  of  lOQ^OQO/.  and  iipvfaads;  ar 
with  this  result,  that  the  very  evils  of  this  sewer  which  eiiatad  foior 
the  expendltum  upon  it  ojT  a  single  shilling  of  tins  mon^,  atiil  exist 
their  full  force. 

Of  this  a  striking  proof  has  been  jost  afforded  in  the  lamcBrtabk  (h 
struction  of  property  caused  by  the  vaoent  stonn,  to  the  inkafaitanta  < 
Bond  Street,  Avery  Bov,  Burton  Street,  4c.,  in  oonaequeDee  of  ti 
erroneous  line  of  this  sewer.  It  was  to  prevent  evils  of  this  very  <i( 
s^iption  that  the  iababitants  of  thk  neighbonrhood  forty  yaais  ac; 
caused  a  survey  of  this  sewer  to  be  made  by  the  ablest  engineer  theaa  Ii\| 
ing;  and  now,  after  the  inflictions  of  forty  years,  and  the  eKpeDclitn:| 
of  200,000/.,  the  inhabitants,  the  rate-payers,  are  jost  where  they  werti 

In  the  same  spirit  the  Commissioners  purchase  far  their  ofilee  a  boor  J 
the  property  of  a  deceased  ComnusaiQDeryaUowini^inilividiials  of  thi  1 
body,  having  a  personal  or  i^ily  interest  la  the  sale,  to  nooHige  t. 
hWblit.  They  pay  for  this  house  fijOOO^  purchase  numey;  and  thr 
spend  upon  it  in  repairs  the  further  sum  of  4903^  3s.  Ill,  though  frt»: 
the  reports  of  the  ts^  surveyors  appointed  to  value  the  paemiaes  it  »; 
pears  that  their  sworn  vsduation,  45001,  amounted  to  very  Utile  mor 
than  the  sum  expended  on  repairs  and  alteiations  alone.  ^*  The  hoo.^. 
says  Mr.  Leslie,^  **  was  purchased  of  the  fiunily  of  a  deceased  Om 
missioner  for  5000/.,  it  cost  to  repair  and  fit  it  £:>r  th^  purpose  of  u 
Commission,  including  148/.  12;.  6d,  interest  on  the  tiadesmen'^s  a*' 
counts,  and  also  including  2l9i.  Is.  lOd.  law  charges,  49081  3f.  l*L 
making  the  total  charge  to  the  public  fi»  that  ofpce  witl^ia  a  fiactkii 
of  10,000/.  The  tradesmen  who  were  employed,  and  received  i*Ji 
amount  of  nearly  one-half  of  the  sum  expended  in  repairs  and  alter 
ations,  appear  to  have  been  upon  the  juries  at  that  period.*' 

24.  Further,  these  Commissioners  have  recently  execoted  on  tui 
Banelagh  line,  near  the  Bayliwater*road,  what  they  call  a  divezsioD  t*1 
the  sewer,  11 67  feet  9  inches  in  length,  at  an  expense  of  347 11 10s.  OK- 
a  work  which  in  a  short  time  after  its  completion  Is  discovered  to  U 
in  so  ruinous  a  stoteaato  rehire  an  almost  eatare  neooMstrqctki 
*  Sefood  Report,  vol.  L  p.  169. 
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4^1  more  reeentlj  wicAei  ftJiaie  of  4*  seve^  ja  thd  Muae  dbrtnct  has 
^^^<eD  annoimcedy  buUt  bj-ihB  nine  eoDtfaetor)  and  uader  the  samf 
^okof  tke  wofks ;  this  new  sQwer  raquinog^  to  be  reeonstnicted  fyjf 
l^k^  of  240  leet,  at  ^  esttmated  expense  otBGOL 

2S.  It  appenn,  moveoTer,  that  some  of  the  CommissionexSi  being 

eootncton  lor  the  works^  have  micceoded  in  introducing  a  sliding 

irale,  whieh  oontinnes  to  the  presenfc  tixpe,  by  means  of  which  the 

Joirer  the  price  put  in  the  eontiact  as  the  foundation  of  the  prices 

tkt&n  stated,  the  laiger  wiU  be  the  amount  paid  to  such  oootrsctor — 

3  pkn  which  seems  to  have  originated  with  a  commisaiover-contractor^ 

and  to  have  been  approved  by  an  architect  or  survey qr-chairroan. 

And  with  aoch  success  do  these  Commissioners  watch  over  the  Sjtrict 

aecstioB  of  the  contracts,  that  in  an  instance  specified,*  ^hile  they 

hire  been  careful  to  save  the  pnblip  about  90J.  on  the  number  of 

hricks^  they  have  at  the  same  time  allowed  the  pubKc  to  lose  about 

^.OOOL  on  the  digging.    ^^ These/'  cays  Mr.  Leslie^  ''  are  about  the 

<um9  upon  these  two  items  of  which  I  now  give  many  of  the  details^ 

ipon  vrbich  a  loss  has  been  incurred.    It  may  altogether  amount  to 

iboul  1 5002.    ](t  woulfl  be  a  work  of  yery  ^nsiderable  labour  to  make 

ut  all  the  details ;  but  the  above  calculations  will  afford  sonie.idea  of 

:\:¥  peeuniaiy  loss  from  the  care^ness  (to  say  the  least  of  it)  v?ith 

^  hieh  these  tenders  and  contracts  were  made.'^ 

26.  Of  the  magnitude  of  the  sums  which  may  be  thus  lost  somf  Evidence  of 
•jnception  may  be  formed  from  the  evidence  of  Mr.  Butler  WilUams^  wilUams. 
^  bo  eays :  ^'  When  we  consider  the  number  pf  miles  of  covered 
^-weragie  in  the  metropolw,  which  I  suppose  cannot  be  less  than  about 
^CO  milesiy  we  can  form  an  idea  of  ^he  ^ving  or  waste,  as  the  ease  may 
K*,  which  most  result  from  the  adoptiojn  of  one  or  the  other  pkn. 
?4}mddering  the  work  done  within  the  last  ten  years,  for  which  we 
ittve  e^cact  information,  it  appears  that — 

Miles. 

**  In  the  city  of  London  the  increase  has  been  above     13 
In  Westminster       ......     40 

In  Holbom  and  Finsbury  .         .         .         .21 

In  Tower  Hamlets 13 

In  Surrey  and  Kent  .         .  .  •  .11 

"  Making  upwards  of       .  •         .118 

•  Second  Beport,  vol.  i.  pw  179.  t  Piw*  l^vort,  vol.  li.  p.  462. 
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built  in  ten  years.  Kow  the  difference  in  expense,  as  has  been  alreaJj 
stated,  between  the  construction  of  uprigbt-sided  sewers  with  m^- 
holes,  and  egg-sfiaped  or  arclied  sewers  with  flashing  appaiatuf,  would 
be  about  1800/.  per  mile,  (fr  for  118  miles  would  be  nearly  a  quarter 
of  a  million." 

27.  "  Large  as  this  sum  is,'*  continues  this  witness,  *'  it  only  em- 
braces a  comparatively  limited  view  of  this  great  question;  aal 
although  I  should  regret  that  the  financial  aspect  were  the  only  oce 
under  which  it  should  be  considered,  still  it  cannot  fail  to  be  of  value 
to  investigate  the  subject  under  that  view  ;  and  if  the  investigations 
were  carried  closely  into  every  particular  in  which  a  saving  might  he 
effected  by  the  judicious  application  of  science,  the  sum  which  I  hav^ 
so  fer  brought  out  would,  I  believe,  be  found  to  be  but  a  part  of  the 
extensive  economy  that  would  be  the  result.  The  money  thus  saved 
might  be  applied  to  defray  the  expense  of  those  sanatory  improve- 
ments the  necessity'  of  which  is  now  so  generally  acknowledged,  Kt 
the  adoption  of  which  may  possibly  be  delayed  in  the  fear  of  incurrisg 
great  expenditure." 

28.  But  it  is  proved  in  evidence  that  the  money  thus  wasted,  instead 
of  promoting  sanatory  improvements,  tends  directly  to  obstruct  then. 
and  to  add  enormously  to  the  rent  of  the  poor  man's  house.  How  it 
operates  in  producing  this  result  is  clearly  shown  by  Mr.  Jeremi-' 
Little,  a  builder  chiefly,  as  has  been  already  stated,  of  third  aiiii 
fourth-rate  houses.  According  to  this  witness,*  "  he  is  compelled  tj 
the  Commissioners  of  Sewers  to  make  sewers  of  the  second-class  size 
for  fourth^class  houses ;  a  sewer  of  one  half  the  size  would  be  qeitp 
sufficient  for  the  houses  he  has  built ;  it  is  the  general  complaint  of 
the  builders  of  such  houses  that  they  are  compelled  to  build  sewers  of 
double  the  size  that  is  necessary  ;  in  this  manner  he  is  obliged  to  par  a 
guinea  for  work  that  need  cost  only  5*. ;  he  is  compelled  to  pay  ^ot 
entrances  into  the  sewers  16  g^neas,  which  he  could  make  himielf  for 
4  guineas ;  these  unnecessary  charges  occasion  a  great  addition  to  the 
rent  of  the  house  of  the  labouring  man,  and  to  have  so  much  mocer 
to  pay  for  the  sewers  and  drains  is  the  reason  why  builders  do  all  tliej 
can  to  evade  them." 

^    29.  The  unnecessary  charges  on  the  fourth-rate  tenement,  ay  H^r 

♦  l^irst  Report,  voL  il.  p.  303  ct  scq. 
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^8j^'^  CoDuniaeioiieis  to  this  wUness,  wottU  then  appeur  to  be 
'^^lyasfoUowa: — 

Sewers,  7L  lOt.  instead  of  41,  entailiog  on  the  am-  s.  d. 

miai  rent  an  exceae  of 7  9 

GoBi  of  inserting  the  neck  of  a  private  drain  into 

t^aewer,  II.  1#.  instead  of  5«.,  an  ezceBs  of     •  19 

TxWate  drains,  31.  instead  of  1/.  10s,j  an  excess  of  3  4 

Waler  appaiatns,  4L  instead  of  2/.,  an  ezoees  of   .  4  5 
Water  snpply,  annual,  IL  6t.  instead  of  St.  6cf., 

an  excess  of        •••.,.  17  6 

Sonrejor's  fee,  21. 2#.  instead  of  lOf.Gdl,  an  excess  of  3  6 
File  insnranoe  risk,  lOf.  instead  of  2#.  6c/.,  an 

of 7  6 


£2  5  8 
Eaulling  on  the  builder  of  your  class  of  labouring  men's  tenements 
la  hnmfriiate  outlay  of  17/.  or  ISL  instead  of  8/.  or  9/.,  and  subjecting 
ihe  labouring  men's  fiunilies  who  inhabit  each  house  to  a  perpetual 
trxeess  of  nearly  21.  6#.  for  household  purposes,  for  an  administration 
A  liich  produces  drains  and  openings  into  the  houses,  and  sewers  which 
-mit  pestilential  smells ;  water,  which  is  sometimes  complained  of  as 
iad,  and  scanty  in  supply  for  fires:  is  this  so?  ''  Yes ;  I  consider  this 
i^  our  case^  which  it  will  be  a  great  saving  and  blessing  if  we  can  have 
remedied/' 

30.  The  &cts  now  stated  affi>rd  only  a  very  imperfect  illustration  of  Commissioncn 
\h.e  extoit  to  which  the  comfort  and  health  of  the  publici  and  more  hibitedfrom 
^-^iipeciallj  of  the  poorer  classes,  are  involved  in  these  transactions,  and  ^^^°^], 
bf  the  magnitude  of  the  sums  of  the  public  money  that  are  at  stake ;  plans  and  esti- 
but  th^  are  sufficient  to  show  that  a  body  so  constituted — ^fluctuating^  gponnble  offi- 
withont  professional  knowledge,  and  irresponsible — ought  not  to  be  ^^* 
intrusted  with  such  interests ;  and  that  this  body  ought  to  be  prohibited 
by  an  express  enactment  from  undertaking  any  works  that  are  not  set 
forth  in  original  plans  and  estimates  by  the  proper  and  responsible 
officer. 

31.  But  the  BUI,  instead  of  charging  the  responsible  officer  with  the  Bill  empowers 
duty  of  preparing   in  all  cases   plans  and  estimates,  expressly  em-  SHawutT"*" 
powers  the  Conunissioness  to  commence  and  execute  works.    Thus  works, 
clause  130  contains  the  following  wimls  ;^^^^  Tbe  said  Commissioners 
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oUJl  have  tuthiMal^j.fiom  time  t^^tiim^  as  thej^akaU  an  fit,  to  widei 
deepen,  embank,  jilter,  arch  over,  amaad,  clean,  and  &o»mt  out  all  an 
each  of  the  sewers  within  aiich  tpwn  and  diatiict"  No  mention 
here  made  of  the  suryeyor  ;  not  a  word,  is  aald  about  aurveyi}  plaos,  ( 
estimates ;  by  tlie  tenna  of  the  oiaufie^tpower  la  expNaaly  given  to  iIi 
Commissionera  theillaelvea  to  act  tfB  thegr  AM  Ode  fit,  without  resen 
or  limitation  ;  and  if  attch  tenkis  are  retaiaad  in  the  Aist,  expenenc 
showa.that  this  ia  the  i&tevpratatinn  which  will  in  ptnctioe  be  put  apu 
the  clause.  The  CoillniiasibBeie  will  Ba§r :  ^^  Bgr  the  esques  teims  c 
the  Ami  we  are  empowered  to  widen,  deepen,  embank^  alter,  &c 
toe  shall  see  fit  The  worda  ef  the  Act  are,  I^  said  Cmmusioner 
shall  have  atUheriti^y  from  time  to  tine,  as  the^f  ahali  aee  ft.  No  ob 
ligation  is  imposed  upon  ua  evea  so  much  as  to  consult  enrsur¥eyi« 
much  less  are  we  required  to  work  only  according  to  his  suTve\ 
and  plans.  Authority  is  given  to  t^  to  execute  the  works  according 
to  ottr  judgment,  and  we  will  bae  it.'' 

82.  And  we  kno^  frdm  jMuit  experience  that  they  will  use  it; 
^thout  consulting  th^ir  r^pottsa)te  adviser,  nay,  eoatery  to  hk 
eonnael,  tliiey  will  iise  it.  Wi  ^ve  seen  an  inatance  hi  wUcii  tb^ 
have  thus  acted,  disregarding  the  opinion  first  of  the  nost  emintfii 
engineer  of  the  day,  ah  opinion  given  after  a  careful  earvey  of  tk 
work  and  district  in  questioli ;  ahd  sieeondly,  disregarding  the  opinioD  oi 
their  own  surveyor,  an  opinion  in  perfect  accordajaoe  with  that  of  tlM 
engineer  consulted ;  in  defiance  of  these  profiessional  opiaioBS,  fHirsaio; 
tikeir  own  course,  abd^  aftc^  ah  exp^iditiiiiD  of  200fiOOLy  pnduciog 
Work  which  b  ptaonountied  to  be  *^  a  most  disgtaeefiil  naiattoe.'' 

83.  It  has  h^en  said  <^  The  Ooinmi«ietters  will  of  eourse  coiL'u^t 
their  oHkeft  their  surveyor  will  ef  eeuvae  inform  thenu"  But  i^ 
stvidilig  answer  to  ali  etpee<«li^  of  this  kiild  is  the  coDduot  of  tk 
Westminster  GommissioReia  of  Seweni«  The  ooune  panusd  hj  tksf 
Commissibneie  is  only  an  example  of  that  commonly  adopted,  h  i^ 
proved  in  evidence  that  partieB  interested  in  partioolar  worts  vill  g^ 
themaelves  eleeted,  ^  the  paapoae  of  aecuning  the  adaptioDof  their 
own  plans,  and  that  they  will  take  care  to  exclude  all  ad\ioe  or  ui- 
flttetiee  that  ean  interfere  with  tiwir  object.  It  is  lemarksbie,  in^-^^ 
that  much  of  4he  exteavaganae^  waste,  and  jobbing  which  b^beea 
tfrought  to  light  in  the  eourae  of  the  inquiry  1^  Her  Mi^'s  ^^^' 
missioners,  has  been  pointed  out  ooiifidentiall|r  by  inteliige&t  H 
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iffioeny  t^io  llfit Mt  4afto  tt>  fHspky* it  pMilc\j;^Y  e^n  ^  mnefa  as  to 
xpreai  an  «iit«ie&  dfsHikln  upon  the  plafis  of  the*  Board— not  beings 
*reiqini«d''  or  Mthorized  to  ^tb  luiy  Opfnlon,  and  being  quite  sufe 
Ittt,  if  tiiey  did,  they-  would  expose  tlnmiKBlv^  it»  ]iet«eeiHfon. 

34.  Tke  appamiUjr  «mii&fk>irtant  powers  pt^oposed  by  the  Bfll  to  be 
i;iven  toa  Metaatkig*,  tJAptuiBiMfoBal  and  irresponsible  body,  to  ^  wklen," 
*  deepen/*  ^  amh  over/'  «hI  *<  etanbank/'  as  they  dfaall  see  lit ;  also  to 
'seovr,  elaaiBe,  dndn  offitato  aiiy  sewers,  and  oth^^fise  abate  all  stag- 
laot  pools,  dltobes,  a«d  •otker  leoeptacleii  of  fy^  water  and  filtli  existing 
vitkia  the  mU.  town  end  tdfflMct/*  are  in  Mdfty  v^  extensive,  and 
idate  in  general  to  large  opemHons,  involving  large  expenditure.  If 
hese  operoitow  are  left,  4ts  the  BUI  pffopo«es^  to  the  Mtlatien  of  the 
GommisslmiMB ;  if  tt  is  not  provided  expressly  thht  theproftasional  and 
reBpmA>te cOoer ehail  Mtintetiiem,  gvtevoHlto  Waftte  will  oontinub  to 
^incorredi  Aeoording  to  ifae  rtatement  of  Mr.  Roe,*  the  engineer 
>f  the  Holbom  and  FlM^uty  DMsldn  df  tlie  Mtdtropolis,  in  conei^iience 
if  the  Qiigiaal  e#ror  ae  to  levMs  in  certain  metmpolitan  dbtricis,  it 
rooid  nolvMqtafre  tiite  expendiitbi^  Of  half  a  thillimi  of  money  to  pnt 
these  levels  in  a  eatia&btory  state.  Th^e  area  of  isotne  of  the  districts, 
weh  as  thai  of  MaaeheMter  attd  Salfbnl^  wMch  wouM  Oinne  within  the 
fRoyiaiooi  of  tiie  Act,  would  perhaps  be  as  laigi^,  Olr  even  largerv  than 
the  division  of  tiie  nntropolis  named,  Md  possibly  the  m|«ilred  deepM- 
ingoftfaeeewen  woifld  be  as- expensive.  Supposing  the  terms  pro- 
pond  m  tfaefAesMt  dwft  Ise  adopted^  and  Applied  tt>  the  metropolitan 
itistricts,  there  is  no  security  that  the  CommistiOnerB,  ''  aisthig  a«d 
altering  as 'tteyehiilnitofitv'*  might  nolset  aaide  the  improved  end 
eooaomimd  piant  •of  the  abte  MMrar-iBfigineer  whoso  evidenee  is  eited, 
and  adopt  svch  as  these  #Mch  are*  ip  im  In  the  adjoining  divishnts  of 
the  metropoiSe-^ihe  WestnlnAer  divliiim  Ibr  exampie  'and  tax  tiie 
whole  of  Hmptoftert^thereto  tkMMe  or  treble  theamnunt  §9t  inlisri|»r 
works. 

36.  Instead  lAMefoiie  «f  thh  tems  propOMd  in  the  ^11,  the  M-  Clause  enact- 
loviog  aBMBdment'  is  sobmitted,  as  codformablo  to  the  experienee  Of  Smreyor  shall 
praetichlme&  and  the  rtdtthmeadMon  of  Her  Majesty's  CbmmisShmete :  ^^^^)^^ 
''  And  be  it  Ciirtii^r  enacted.  That  !im  Airveyerof  theGoknmimion  shall 
prepare  pians  and  estimates  for  all  Altmvtions  0t  the  sewers,  by  deep- 
ening, widening,  emfaaniting,  arehing  over,  or  otherwise  altering  the 
*  First  BBporC,v<^<a.pk  173,  ' 


le 


ft 

^me^wadaM^habtm^^^mi^i^^  «f  tbe  lamb 

and  homes  '^Sir^v^'kff^miXk^^imm;'^^^  sinli 

approve  «f  Bn^b  tt)«MtllM«|ato)»'fiiMtl<idHiMt«p4U^^  thenof  to  be 

given  «8  h«geiiialto»ipwid<d;'ttMri'TBfaaM/>li^  objwtiono  IfacmB,  and 

aliall,  as  they*  ^halfr  •«»  #t,><iiiieot'«ttuliidwiiflaBB  aad  calanaftes  to  be 

prepared,  and  »liall  have  authority  to  diioot>Dolice  ov  pal^e  adTcrtise- 

mentB  to  be  made  far  tenders  to  eseoule  raek  works  vpoii  oontiaet,''  &c. 

Plans  and  esd-       36.  By  clause  68  it  is  pvovkbd  Afaat  '^  before  any  saob  works  shsli 

^^OT  to^T"^'    be  begun,  or  any  ooatssat  finally  inade;«xr  exMntmg  the  same,  tk 

sabmitted  in      plan  of  suoh  works,  together  with  the  estioMtCB  of  the  eiqpeDse  of  com* 

to  iMpector.      pleting  the  same,  shall  be  submitted  by  the  ConmlasioDen  to  the 

inspeetor,  and  shall  have  been  approved  by  him/'  It  iasirimiltted  tbat 

this  provision  oi^t  to-be  made  uni venal  by  -an^ egprees tnm/tmni  tear  \ 

dering  any  deviation  fiom  it  in  any  ease  or  under  asy-preteoce  what- 

ever  unlawful;  requirittg  first,  tiiat  the  Conmswoneito  in  erciy  cue 

ehaU  cause  plans  and  estimates  to  faemade  bythairSiHTcyor)  seoosdJj, 

that  they  shall  mcamine  these  fdana  smd  estimates  as  to  timurcxpedieiicy, 

efficiency,  and  oompletenem  t  thitdiy,  that*  they  simll  snbmil.themphB5 

and  estimates,  wh^  approved  by  tfaeuf  to-lflio  Knapeetorfof  thedutrict 

for  bis  examination ;  and,  fourthly,  nmlesitig  the  aaaolsiesof  thtseupe* 

rior  and  responsible  oAcer  absehitely  nsoessary  <to  the  ooauneneement 

of  any  worics  whatever^    la  the  opWsm  of  j^oim  Qonunittosy  nothing 

short  of  this  will  secut«  to  the  serviee^f  the  publw'  oniform  ecoBomj 

and  skill,  or  will  prevent  needisw  and  gritvoes.inaS'  frem  igDaFtaee, 

Mg^^noe,' and  jobhii^. 

All  wo^  37^  Xhe  evideeee  ihtther  shows  tfast  the  €kMnmi88i<ln«m»>SDgbt  not 

should  be  exe-  ^ 

cuted  by  oon-    to  be  allowed  to  execf^  the  works  thmaselres^Dev  dnee  toexesute  tboa 

^^^  by  theirown ofileers,  b«t that t^ey oug^ 4e be r^piim^'^ an expntt 

enaetmeni  to  do  doen^  f)Un§  wkBtov^  %^mmirdtcty  thotrSwntiforba^ 

made^r^tfiOHmblofof  ^Ae^  proper  potfi^^  v^- 

The  exeeptions  to  the'mle,  that  all  woi4c  shov^ld  he  done  by  ooatnol, 

shoald'be'lhttited  tocaaeB^of  sieddeii  and  pressing  emetgeecy,  and  night 

at  all  times  be  determined  by  the  Inspector.    So  satisied  are  Her 

U^gesfy'S'OoimitisBioftefk^t^f  the  sonmilwai  of  tfalsyineiplB,  and  of  the 

impoiFtaace  'o£  acting  upon  it,  tiiat  (they  -repoit  as  follows  t^ 

'<  *  In  addition  toithwaeoiiiritics  lor  eflloiOncy  and  eoonomys  ^  *^ 

we  hav«  already  givte  our  optnions, 'namely,  the  detenmnstbs  by  mt- 

*  atliDul  Befiort,  'vd«  i.  fip.  103, 104. 
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works  afe  uMlertelieD ;  Ihcr^aaCMitfflii  luri  in«wil<»ii»wf»  of  iheahy  pw^* 
perly  qntiified  offieef»*-we  haTi»to4faB0inili«tid;«l«iioitefA«d  imports 
secttritj,  a  pfeviaioD  iwpiiriiig!.  thataM  uoh  wofka  ahouM  be  exeoatod 
by  contisct  upon  open  f6Ddera/* 
38.  The  Bill,  m  at  pgcaeat  dntftad,  homver,  is  net  ia  conloffBiitgr  I>e/^<^^e  pnx 

▼181008  Oj  iu6 

vith  this  raeommeiidatioD*    It  doei  aat  make  the  meeutioa  of  works  bj  BilL 
eontiict  absolutelj  aad  penniptonlgr  binding  npon  ttieCommissionen; 
but  merely  gives  them  a  pcemissiYe  tuthodty  to  eatet  into  eontraets^ 
The  words  of  eianse  68  are 

"And  beit  enacted^  7»ar  t«  j^MIitflM/U  for  the  said  Cammk- 
nonen  to  eatar  lato  oootraoto  wtth  any  pemoB  or  persons  for  the  exe- 
cQtisn  of  any  wovlu  dfaeeted  or  atttborised  by  this  Aet  to  be  done  by 
tiK  aid  Commimi0nen»  ot  i>r  fiuaishing  materiab,  or  far  any  other 
matten  or  tfaiagB  whatsoever^  neeesssiy  for  .the  piuposes  of  this  Aet : 
ami  every  sQeb  ooiitMci  shaU  be  an  Willing,  and  shall  specify  the  several 
workrto4ie  doMe^  and  the  materiak  to  be  iiimished,  and  the  prices  to 
be  paid  for  tiie  same,  aad  *he  time  or  times,  within  which  the  said  works 
are  to  be  eempkiad^  aad  the  penalties  to  be  suffered  in  case  of  non* 
perfonnanee  thaicof»  aad  shall,  be  iiadBr  the  eonuwm  seal  of  the  said 
ComiBiiahmonyaDd  shall  also  bedalyexecated  by  the  person  or  persons 
eoQtrsotiiig  to  perlbemauoh  work  or  works  rmpeetivdy ;  and  such  eon- 
tisct afaaO  beftisdiag  onlhe said CemnyastoaNas^and  aetioBs and  suits 
may  be  maintained  thereon*  and  danu^pes  and  oeats  leeoveoed  fay  or 
against  theeaid  GmBmisrfoaers,  cor^the  other  parties  iailing  in«the  exe- 
eotien  theDsoC;  smd)tt«spy  ef  erresf  sneh  eontraot  shall  be  entered  in  a 
book  to  belcepi  bythe  Clerk  io  the  CemmksaoaBrs  Smt  that  purpose." . 

.It  a  submitted  that  >insted  of  vthe  words  "  Ihaiil  skatt  U^lamfiO;' 
ftefcllowing^wwiUdashookl  besubelit«tedK-«*TaaTAU.  woaae  wHiur- 
MiVBs,  diireelerfor^aaetorisarf  <y  tkk  Attf  bbmju  bb  sxacimaD  ohi«t 
BT  oomnucna  nvw^  oFnMr]Bimsay«nd  every  eueh  .eonlmot  shall  be 
iowntingy4& 


39.  Her  Majaity^isCbmmMsifmswadd ^»*-^ An addtt»oal  aaourity  Contracts 
vill  be  given  if  .such  vovka.  be  maintnhicd  ami  kept  an  good  repair  for  made  for  terms 
tmosef  yests  on  oontract  by  the  parties  by  whom  they  have  been  eze-  ^^7^^"*^ 
eated,  whose  inteoest  would  thus  lead  them  to  make  good  and  sufficient 
*  Second  Report  vel^  I  p.  104; 
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40.  It  appwn  ^  yovr  OoniytlMitimli  thege  cihrti  walieni,  being  u 
they  are  the  result  of  large  experience,  oVigkt-  to  guidb  IqgiiiatMNi  en  Utt 
Dtolter«  AU  the authoiitiin eeueulr  teopinton  that «  proTlsimi  bindimr 
tfaie  ooAtmetor  Id  Hie  OMkitobaiMfe^f  the  worin  finr  temia  of  yeng,  U  & 
MM^sHAf  for  original  ^tfoA  oo—tiijhlwii,  and  that  thk  k  a  ooaditiM 
^trfiieh  ought  intaHably  to  be  tutfeted  oh  in  ev^r^r  eohtiaeL 

At  MancheBter  it  is  provided  that  the  contmetors  f»  the  oontroctkn 
of  mvnas  shall  nAintltiti  ih^rti  ik  |||iaod  eondltiott  for  th««e  yens.  In 
other  plftoes  sliailar  MMibUi  il^  M«red  into.  TbB  eamtractioD  of 
toads  has  been  eontrtUdt^  -f6t  oil  the  tsdndltidii  dP  kee|iliig  tiieni  is  gooA 
^ep$kffoif  three  yearn ;  laid  tfaer&te  M  i^eascMabledeiilit  that  tbe  peiiod 
fiMp  keeping  the  wotrks  iti  repftiMnay  bo  extended  for  any  nuiber  of 
years.  Mr.  Boe^  tbs  gnsatett  pvaetiisal  tuiihorityott  that  siAijeet,  nyN* 
^<The  exteasloti  6f  the  perkd  of>the  eontiact  for  maintaiiiiBg  sad) 
works  Ml  godd  eobditiott  iroiild  be  houeftohil  to  th«,«oatiaistiir.  If  I 
were  a  coatraetor^  I  should  like  to  cMMTsKit  for  keeping  HMRn  In  onhr 
ftr  twenty  er  thirty  years,  Ibr  I  know  that^if  aew^o  an  teiginHy  ««U 
eonstruoted,  they  wMl  kiat  Ibr  ceatuHes^  wittdUtt^anjrikwg  hskig  dooe 
to  them." 
Ck>ntract8  for  41,  MoffeoA^er,  itwooM  be  a  praotieableatid  iapottaat  proririsotte 
vo^  ^°"^    iiiaU  eootiaetsfortbeittOiatisaatiee  of  sewiHrstliidoenttao^ 

iioand  to  ttodoriako  ahyoxtMolKlittAry  woikmm  o  ised  imanMirstnB  of 
per  oeotb  oa  such  outlay  iu  mty  i>e  §aat  osmI  na»Biblie$  ts  bsip- 
prowMlby-the  laspoetor. 
Facilities  for         4g.  HoT  Mijesty's  Ccmimiariomnfiirthfir  Stalest "  Maayof  (hewsrb 
tracts  with       4iDe»ilio«»ver^  too  iargo  for  si&iglo  oailtnelb^ ;  aad  it  appeaia<teRnbk 
public  compa-   ^  givo'iMnlities  te  tkto  oxosotiota  and  aMitotoaace  of  «uok  vwitf  br 
phi^is  ootofMSMM,  SB'ksaoBs  wriBoatiaataiaiin tonaanf  Tcass,  with  liberty 
of  redemption  by  the  public  upon  terms  previously  settled.    Wean; 
iafimned  tha^auoh  w^ka  wmiki  £nqaefitiyi»  eteeutsd  and  vtintaiDed, 
and  aU  rttka  uadertakoa^  u^kmi  aueh  tertnaasa  yswrawrtwrf  prtft  ^ 
six  per  cent,  on  thdoatlAy.    When  money  haa  bean  hornMred,  tke  itfwi 
market  rate  of.  inteneat  for  suok  investaenta  hm  hitherto  hsea  foaraad 
*  First  Beport,  yoU  iii  pi  164  etseq.  f  IsSectond  Beport,  vol.  i.  ^  loo- 
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ftalf  or  five  per  ea^  Aii  tfdditibn  of  one  MdtA-iiaV  f^f  eent,  ^ 
hieli  a  Gbmpaby  inyuM  often  uaderteiie  th^  makilMalioeatid  «seotttf«il 
T  such  work,  woiM  be  ehfisp,  asvottipariMi  #ilb«iiei  fifefal  «f  iiilstnAmigtd- 
lent  bj  loeal  boaitlft,  composed  of  pMPBom  liM^g>  IM*  fttgfciMtotMifriiliiv 
nd  IsMe  to  lie  misM  astothid  mftterlakand  tiiagHitli(l«t)iftte  proposed 
^rks,  ttB  wdl  ftB  to  the  number  ci  offioera  if^uk&te  M  ttttliittid  tbem; 
t  migbt  bedifteuifc  to  enaiiietfaatA  lec«l  bddyskmild  be  sO v^onstitittaid 
5  to  giTe  tke  tame  w^Maa^t  altfenttMi  M  edoiMMny  ifl  tike  ex|)efiidHBi« 
>f  other  people's  moikef  tfaab  eitelmistoiv  would  do  in  tb^  eKpendlfuill 
ind  BUUBftgeinettt  of  tfowr  ow».'* 
4a.  Ymt  Committee  fiftilr  ^ebucur  in  the  praietiisal  hnporta'dce  oJT  Nosachfacili- 

tics  ffivcii  bv 

his  igcaiamendatioti,  aftd  regai^  it  is  a  tAblMM  defeat  of  tbe  Bii)   the  Bill. 

hat  nd  ^ovistoas  are  framed  in  AecoidaM»e  witb  it ;  tiiat  no  iheiliHeft 

ire  afibrded  fcvt  thb  lbnbftti<my  and  no  gilaraiilfee  giren  ibr  the  pro'^ 

tectioD,  of  Joint  0ix»ck  oompanies  to  iiiatry  out  by  coiMsntet  works  whieh 

require  great  capital,  and  which  are  too  large  for  ifaigte  eontrictonr. 

<^uch  cettpaMies  ore  capable  of  laiiiHg  the  eapltftl  required  for  the 

axecutiohi  ^  pMit  Works  6a  a  wM^  sofft^ietttly  laf^  to  combine  thfe 

b«\'ienil  ofcjeeto  whieb  it  is  neeetftiry  botfi  fbreoonomy  and  efiknency  to 

carry  o«ft8iaiiih*mN>«dy)  wlUi  Olilid«tfga|  Ob  OMplto,tt^  Oliderone 

dtrectioii ;  «ttd  at  the  saine  time  they  iiffiMd  the  best  eeeuiity  that  tbie 

money,  wfaen  rabied^  will  be-  hohMly  tskA  wisely  etpmtdicd.     Ye«r 

Committee  endrsly  concur  in  the  opiliibii  of  Her  Majesty's  Oommis- 

:doners  just  quoted,  that  ''  it  is  diffiMit  to  easum  thtt  a  loeal  body 

shall  be  M  oowttitiiled  as  to  give  tbe  tamo  eoMtaat  atimtion  to  economy 

m  the  expemlMre  of  otbsit  people's  moaoy  thai  bontrMtors  would  do 

in  the  ^speMttturo  and  mawtgement  of  their  onvtt/'    Tito  objeet  of  the 

legislatmne  ftboutd  be  to  sa«AoB  avd  AlsatTi.AyB«B  enftiT  of  coifc- 

MBRciAfi  mvsarkisft  m^m  ma^zeovwn  of  «ue  MSAftimBS  of  oab- 

^TOBS^  iMFftOVBikKlvrj    With  thift  view  it  sbduid  remove  tbo  existing 

unpediaMBts  to  Ite  fmrnblisai  of  >pBblite  cmbpaBJes  fer  the  pBrpooeof 

carryipgOBttimkigoope»tfapeic<|Biied%ytliog^ 

io^  to  find  sostemoan  between  tbetJangerout  latittidb  at  present  afforded 

to  local,  fluctuatiDgy  unskilled,  and  irresponsible  bodies^  and  the  no  lets 

dangerous  ktitode  that  may  be  givsn  to  Tradftng  Oompanies)  invested 

Hih  poweio  witiMMt  adequate  supervision  and  ooBtrol. 

44.  Sanatory  improvementv  to  be  ei^tual,  must  b^  cartied  out  Means  of  .'nds- 
On  a  ▼a't  scale.     There  is  scarcely  a  city  or*  town  in  the  kingdom  *"^    ®  ^^^^^ 
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6817 capital  for  w*M?K4aw«Qt  JHC»4,^(^tfn|^y^,Wprfeir*P  PJ«^?«  ipUkcr  Uf  d|ai«age,  i(| 
^|^(^«S[  •®^W«^  OM  .A^  wppdjr.  9f  ..^t^  W  a  .w-trtaftcto^  condition,  ^ 
in  the  great  m^Pin^  it  jbi^q^^e^aa,^  .ttia^  i|uc)i.wprks  ahou]d  be  couJ 
menctsid  «ltnast.ivitiire)y  an^v*  .  Sift  t^ie  4i%.U((ty^  of  enfoidliig  by  1^ 
ktioQ  tbe^iieral  adi^oa  and  ^eompji^tioDu  pf  worka  of  auch  nugnitode, 
ia  the  eiLpeDae  which  ik^  must  necwftnly  in^olye.    Had  the  leoai 
inquiriea  done  nothing  to  aho^  Jhow  tbia  cixpendituze  can  be  met,  bbt 
little  prqgreaa  would  have  been  nwde.to«^rda  the  pnictical  intndoctki 
of  remedial  meaeuies.    Thaae  inq^iiaa,  however,  do  point  out  in  tk 
deareat  manner,  firat,  how  the  required  capital  caa  be  zaiaed;  secQDdW, 
how  it  can  be  repaid ;  and  thirdly,  how  the  repayment  can  be  sodii- 
tributed  as  not  to  he  &lt  aa  a  burthen  b|y  the  perauna  whe  oi^fat  io 
juatice  to  defiay  the  ezpenae.    Theae  tl^^ee  things  having  been  shom, 
all  real  difficulty  on  the  part  of  the  l^gi|l|^ure  in  enforcing  the  uni- 
Yfiml  adoption  of  primary  es^eAtial  aaiiatoiy  im^rovemeais,  may  be 
aald  to  be  at  an  end. 
By  Loam,  the       45.  The  plan  propoaed  ia,  that  whiitever  capital  ia  required  should 
be?p^!nd' over  be  raieed  by  a  loan,  or  by  peiaona  ooatiaetiiig  for  the  executioo  of  tlje 
^'dto''^^^*"'  work,  on  the  aecurity  of  a  apepial  rate,  to  be  levied  on  the  property  ia 
ed  by  a  special  the  aeveml  loealitiea,  the  prioeipal  and  iateinBat.to  be  repaid  bgr  un^ 
'^^*  inataimenta,  within  a  limited  number  -of  yean.    On  thia  pkn  no  im- 

mediate outlay  ia  neoeaeary;  the  burthen  iadiptaibutedoveraaeiiesof 
yeara,  and,  being  commuted  into  an  annual  rant^haigc^  ia  not  pncti* 
cally  ftlt  even  by  the  pooreat  tanant. 
This  plan  re-        n^  Bmt  Mj^jeaty'a  Commiminnar%  fully.  awariMuatiiy  the  import»B« 
UNmi^tfl  ftnd  the  efficiency  of  thia piinaiple,  aaj^ in. thdir  flnt  Baport:^— ** Tbe 
Comminion-     evktote  recited  geneiaUy  leoagniaea  that  principle  of  ligialatioD  to  be 
juat.  and  aeeeptaUe  which  baa  been,  euggaated  for  lightouog  the 
burthena. of  future  improveaMinta  by  afH^mdi^g  the  atpeoaeof  tk 
oullay  ov»r  an  ^t«]dad  p6riod»<ao  that  .the  coat,  might  be  repudvithio 
a  reaaonable  tiaae^  with  iutereet,  hjun  aammliate,  or  by  an  addition  to 
the.  rent,  unlem  when  >  the.  pemonat  interested  tchooae  to  perfona  tbe 
work  themaelvea  under   proper  rq^uladona,  .or  where  they  prefix  , 
liquidating  the  ehai^ge  at  'Onee,"  I 

47*  The  tenth  reconviendation  of  Her.  Ui^y'a  OoDunianooers.  [ 
contained  in  their  aeaond  Report,!  iain  the  following  vonls^— "^^  , 
therefore  recommend  that  the  expense  remain  a  chatge  upon  the  pro-  j 
*  First  Report,  toI.  i.  p,  2a»  t  Second  Beport,  vol.  i.p^  61* 
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-rtie?,  to  U  l^t^  toy  aipMidt^T&f^*uf)6tf  "fHri^d^ciip^/kiid  feeot«rM 
ith  interest  iy  annua;!'  Instalito^t^'WMin'a  c^tith  ^Omti^r  of  years, 
uleas  the  owners  preftr'tb  pay  the  cost* in" tR^  HrH  ?tf*tiihce. '  - 
48.  A  mode  of  procedtiTis  in  accordance  wTeh'^lii^' re^bminendatiofi  Modeofproce- 
pointed  out  lA  a  snggfesfed  fovtn  of  iiofttcatibti,*'and  ^d^ne^is  nJ^ded!^™" 
Educed  to  show,  from  the  testimony  oiTmen  of  the  highest  authority, 
oat  the  adoption  of  this  principfle  would  at  onee  remove  all  material 
ifficttlty,  and  give  general  satisfaction.     Thns  it  is  stated  by  one  of 
ler  Majesty's  Commlssioneniy  Dr.  Flayikir,  that  "  the  distribittioti  of 
barges  for  improvement,  under  a  competent  authority,  a  system  unani- 
Qonsly  recognised  by  endnent  practical  men,  such  as  tliose  whose 
vidence  I  have  already  brought  ibrward,  would  obviate  all  those 
iTiIs.     The  charges  should  be  <fistributed  over  a  term  of  years  co* 
'^ual  with  the  probable  duration  of  the  improvement.'* 

49.  In  like  manner  another  of  Her  Majesty's  Oommissioifers,  Mr. 
>inithy  of  Deanston,  states  in  his  Beport,t  that  the  adoption  of  the  priii- 
Iple  of  dividing  the  charge  dver  a  seHes  of  years,  and  raising'  the 
Doney  immediately  required  by  loan  on  security  of  the  rates,  will 
greatly  diminish  [he  might  have  said,  may  he  made  entirely  to  re* 
nove]  the  immediate  pressure,  and  so  ftr  remove  the  hostility  of  the 
"ate-pay ers  to  neceteiy  and  efficient  works  of  improvement  Besides, 
nibstantial 'justice  wffP  be  done  to  life-renters,  many  of  whom  have  no 
other  sourceof  Hving'biit^by'a  limited  amount  of  rent  drawn  from 
bouse  property.  Nevertheless,  I  believe  ^ht  this  jealousy  might  be 
abated  by  a  pr^yfierfy  adjMed  and  revised  system  of  contract  manage- 
ment, which  wotildbe  cheaper  tlilm  any  other/' 

50.  Mr.  Roe*  sttyst  i'^**  Ori  the  pritieiple  'proposed,  of  the  dfstribntion 
of  the  charge  as  %  Tent  over  a  period  eoftioldeiltirith  the  benefit,  nearly 
the  whole  incenveniettee  afid  all  fnjustiee  to  lownerer  <^  short  interests 
in  the  immediate  outlay  is  got  tM  of ;  this  principle  of  the  distribution 
of  the  charge  ts  essMk^al'to  M  plans ;  It  Is  only  justice ;  the  improve- 
ment is  permabent,  and  •Itis^mfcidflMilly'iitijuMf  that  the  whole  cost  of  it 
should  jBdl  ori'the'present  owner.*'  , 

61.  The  evidence  shows  with  equal  clearness  that  tlie  east  ought  to  Cost  ought  to 

be  charffed  on 
be  charged  OH'  the  oeco{:4er,  'hot  the  owner. '  1%e  owner  is  often  merely  oecupier,  not 

a  lessee  having  otiiy  a  short  t^m  of  hid  leaAe-  unexpi«6d ;  no  cottage  ^^°^' 

•  First  Keport,  vol.  ii.  pp.  295,  296.  f  Second  Report,  vol.  ii.  p.  164. 

X  Fbst  Report,  vol.  ii.  p.  169. 
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•VM»  hap  lbad»>al  hk^  tkniMmA  fcr>MQr90tt^  iaipiov«Di«Bt;belHi 
yfmj  fUJely  thelSBMAnpk,  twr  tmm  an  midnouinbeved  yfe-iBlevest  i& 
the  property ;  ike  ownership  is  frequeotlyio  ooofipkx,  that  thm  b 
theutaoitdtf^ty  iq  Asco9ai|<ig^-il;  H  mm!,  lor  eaimple,  ghres  hb 
propra^  4e  his  JDitiwial  di|ii^ts;E«tobeieq|Ually  drad^l  smoigst  thdr 
chil4v«ii ;  m  a  «|Ba  lUce  thas,  the  resuffslive  shavea  ia  sodi  propati 
cwkl  oidy  be  asaartain^  perhaps,  afler  an  expensive  ehaaeeiy  saa, 
vhila  to  ehaife  the  kssee,  or  the  peiqoB  in  reeeipt  of  the  rents,  vbo 
SMiy  he  ^thin  two  or  thfee  )i«l«s  oC  the  eipiratwa  of  his  ksae,  wkh 
the  eosi  of  isnpiovemeat  pot  n^fineqiieatly  amounting  to  aiOTe  tkft 
the  annual  rental,  woald  be^to  fsonfiseate  his  property.  The  trae  i 
Ksmedy  for  aU  these  evils  is  not  only  to  distiibnte  the  cesi  over  i 
period  eoSMdsnsqratewith  the  l^enefit,  hut  to.  fix  the  ehaige  ontbe 
person  enjoying- the  benefits  that  is,  o^  the  ooonpier,  not  the  owiier. 
*^  The  only  exeeption,"  says  Ds.  P%iaiv/  <<  is  the  ease  of  moiithly  or 
weekly  oo&a^iumi  vhea^  to  prevent  thfe  expense  e£  frequent  eoikctioD^ 
sueh  ohaige  might  be  made  on  the  owner,  who  la  now  to  be  looked 
tipon  ia  the  l%fat  ef  a  ooUector  of  repts,  and,  if  need  be,  to  receire  i 
per  centage  lor  the  additional  tronble.'' 

^2.  How  very  dipgbt  the  hvnhcsi  would  be  by  sqeh  a  distribation 
and  adjustpnei^tof  the  etpeoas,  i$  proved  ^  the  plans  and  estimate* 
given  in  a  Beport  p«U|ihed  by  '« The  Water  Supply,  Dfaia^e,  and 
Towns  Isf^provement  Company,''  an  ivs8«siMi<in  inek|dBg  ^om  of  tk 
largest  eapilaUsts  in  £urope«  In  this  BepcHrt  it  is  shown  that  tk 
espouse  of  o^mplete  honso  diainagy,  and  eleansing,  ine)adii^  the  sub- 
stitution of  the  water-dpset  or  soil-pan  ^pasatusfor  the  privy  sod  ^ 
eesi^voo},  may  be  bsong^t  dctWA  to  a  j«qt  of  a  penny  a  week  for  (be 
lowest  olass  of  tenements }  that  oonsfant  unlimited  snppliss  of  tiered  i 
water  may  be  earned  into  ih»  lowest,  class  of  tenements  for  asodifr  i 
penQy  a  week,  and  that  takii^  one  house  ijrith  another,  eosipiete  stieet 
oleanfiU^  may  be  effipeted  finr  t^riq^sncea  week,{»ovidedtlieoa|iitsl»^ 
who  are  res4ljbto  advanee  the  sfion^  and  to  undertake  the  lisk  an) 
management  of  the  works,  as  contmotoie,  be  gnaranteed  psyn^'  ^J 
general  payments  Saquk  rates^ 

^.  The  Bill,  hcvwever,  as  at  prosent  drafted,  nuases  these  essential  . 

points ;  and  insetead  of  adoptuig  tiie  principle  laid  down  in  the  evidence.  , 

commenila-  ^    and  expressly  recommended  by  Her  Majesty's  Commission^}  takes  as  j 

*  Second  R^orl»  vol.  i.  p.  418. 
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igofdelltfi^U  ImIiI  IinrvoawMAAalif'^lstttl  ifinotwir  lafimoKlifHii  tions  of  Her 
Id  hem  liNSMiUd  ftnr.  1Am»  guMilBst  of  Oi^  Jci^tiite.    lOMihe  c^S^on- 
(9th  clause  is  as  foUo^ro : — -  .  -    .  .^  #     .  *"• 

^.Ajid  vluoeaaft  nomeomi  hoiuNB.aniibiiuMinga  have  .ftoA  liiBe  to 
me  been  erected  .and  blelty  wkhDut  faavie^  pnqiertdTaiBeHHHMiiiinir 
iting  therefivea  with  any  leewr)  wideh  proeeediegB  are  highly  {»»> 
didal  to  the  pubtte  good;  B&il  Enaotad,  Tfaa*  in  a)l  cam  vheve 
ly  hoiue  or  bttihtingt  aituale  withiftany  town  or  district,  afaall  aft  any 
ne  be  found  not  to  be  dndoM  by  a  eai^QteBt  drain  or  |N|fee  connna'^ 
ifatiog  with  some  aewer^  and  aMpt|iiig  itarif  into  the  aeeiey  to  the 
itiifiiction  of  the  «Dd  Oaii|iBiBiioneH,  and  if  a  aewer  of  tuffioicat 
n,  under  the  juriedictMai  of  the  aaid  OeiemhaianeiW)  shall  paaa  along 
ly  street^  and  within  Tkkr^  Feet  of  any  pait  €iimxtk  houdo  or  boild*- 
ig  on  a  lower  level  than  seeh  house  or  hniiding,  it  aheli  be  lawful  for 
le  said  Commianoaen,  fay  notice  in  writings  ia  teguut€  the  momat  tf 
KcA  hamui  or  hmlding  furikieUk,  <»  witidn  soeh.  neaaoflMtUe  time  as 
Bsll  be  appmated  by  the  rn^d  Coomwsioaace,  to  oonstruot  and  make 
xxn  such  house  or  buildings  into  the  neaiest  eonsmon  sewer,  a  eoverod 
mm  or  pipe  of  soeh  materials,  (tf  i^lwdi  sate,  at  soeh  level,  and  with 
ich  fall,  as  shall  be  adequate  for  the  drainage  of  such  bouse  or  bulkU 
ig,  and  also,  if  psaeticatile,  ol>  its  anas,  water«ek>sets,  pvivies  and 
ffices,  if  any,  and  to  eanry  and  conveiy  ^he  soil,  dndn  and  wash  them- 
rom  into  the  said  sewer ;  and  if  the  ownee  of  sueh  house  or  bniiding 
ball  Tefoae  or  neglect,  during  Ikcenij^ei^  •days  iieal  after  the  said 
lotiee  shall  have  beeiii  delivered  to  such  owner,  or  leftat  soeh  house 
ir  biiikiiDg,  to  begin  to  coostroet  such  drain,  or  shall*  thereafter  fidl  to 
iury  it  on,  and  oomplete  it  witbeU  reaMnaUe  d^sfiatoh)  it  shall  be 
awM  for  the  said  Comraissicaieys,  and  they  are  hereby  required,  to 
^use  the  same  to  be  constructed  and  made^  and  to  recover  the  ex« 
KDses  to  be  incurred  thereby  in  the  numner  herekiafler  fmyvided/' 

54.  The  whole  tenor  of  the  evMeaoe  shows  that  tbeee  pvwisioes  Proyinoas  of 
kie  at  once  pnotically  inconvenient  and  altogether  vieioes  in  prinoipla  ^^^  ^^l^"^' 

They  are  pmctieally  iuceovei^iit,  because^  hi  the  Arst  place,  it  vicioiis. 
vottid  be  difficult,  and  sometimes  impossiUe,  to  ind  the  owners^  and  to 
wrve  them  with  notice;  and,  in  the  seoondphMe,  because  the  owners, 
when  fouid,  would  hardly  know  what  to  do,  or  lor  whom  tosend ;  and  the 
bricklayer  and  plumber,  when  a|  last  t^eir  presence  on  the  spot  is 
brought  about,  would  do  the  work  each  an  his  own  wAy^  withent 


Digitized  by 


Google 


be  wfaoUj  iMuibla  tek^vMtei  t 

Tbay  BmeqmOf  v  Wowja-iNini^^iK  thqr  iiiiwiiwt  tin  eipem 
of  ail  flBoalOTy  improrementB  imwIfiM-idkiiiiftftely  bonM  bj  die  owner. 
Accordiiiglyy  Cknae  1S6-  expmdgr  <Mipwrew  the  Commimoiien  ^} 
Mqoire  tlw  repayment  of  ^^eUettsk  eoei,  elMiges^expeneee»  and  mooeTs 
from,  the  owner.''  Claiue  147  empoums  the  Commieakiwrii  to  require 
the  repayment  ^'frfaU  or  any  pact  of  euefa  eoBt»  cfaargn,  and  eipemes. 
from  tha  oocupier,  to  the  Ml  amoiittt  of  the  rent  due  from  hinat  tbe 
time  of  the  dmaand ; ' '  and  dame  I4B  empower*  the  oeeupier  to  dednet 
from  hk  rent  tbe  amount  so  paid  by  him  under  oertmn  epeettod  con- 
ditioas*  Thus^  the  cost  of  pavingi  draming«  and  proradiag  a  hoine  «iti^ 
a  privy  and  ccmpool*  is,  euppoee^  ML  Theooeupterie  required  by  the 
provieioas  of  the  BiU  to  pay  this  51,  on  demand,  if  he  hi^ppen  to  owe 
that  amotint  of  rent;  and  ahoahi  he  be  a  yearly  tenant,  he  may  dedort 
from  hisrent  all  but  the  one*twentieth  part  of  the  ehaige.  IntLb 
caee  the  owner,  inetead  of  6L  rent,  will  receive  only  5c;  that  is,  the 
bulk  of  his  rent  will  be  coniseated,  for  a  benefit  enjoyed  net  bj  )m, 
but  by  the  occupier. 

The  pnetioal  result  of  these  proviaiooa  numt  neeeamiiiy  be  the 
infliction  of  injustice  and  oppreanon,  often  amoontittg  to  the  toUl 
confiscation  of  the  rent.  The  expeiienee  ef  the  lake  pnnrisieoB  unitf 
the  Building  Act  shows  that  such  cases  will  actually  oeour  tea  very 
serious  extent.  It  is  true  that  it  is  provkied  by  a  subeeq[ueat  daw. 
that  ''in  esse  any  drain  or  other  work-.shaU  have  been  ceestmcted, 
made,  or  repaired  by  the  said  Commissioners,  the  eosts  of  which  are  to 
be  repaid  to  the  said  ConwiisHQnem  by.  the  owneo  thereof;  it  sfaail  be 
lawful  for  the  said  Commiisioners,.and  they  are- hereby  reqah«d,  in 
all  such  cases  where  the  owner  shall  be  only  tsM&t  for  life  [vky  in 
such  cases  only?]  of  such  premises,  os  where  the  amoont  of  tke  ton 
to  be  repaul  to  the  GemmiMkmess;  shall  be  meee  than  half  the  aaoont 
of  the  net  annual  value  of  suoh  premisoEi^  and  in  any  other  cases  of 
which  the  said  Inspector  sbaUL  approve,  to  allow  time  for  tiie  repayment 
of  such  ^cQsts,  charges,  a^  expenses,  and  to  reosive  the  same  bjr  nicli 
instalments  as  the  said  CommisBienerB,  under  the  eireomstanees  of  tJx 


*  tlie  kind  of  benefit  to  be  expected  Item  providing  a  bouse  with  a  pnty  «kI 
is  f ally  shoiwB,  pb  63  et  esq. 
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^  Ma  QmMetetfMMk MdijWTbiilWttM^tttir'MM  tMil  be 

paid  by  ammal  imrtalncMtt  tif  vM^liM  tlfcHr^tete^tlliBltfUh-  pert  of  the 

hole  sum  originally  due,  with  interest  foi^«th»|»iiteijWtl  ntfoney  ftom 

ne  to  tine  rooMung  4i0fMad,  HlMt**tlie'«Me  of  'SA^per  centum  per 

inmn  during  the  pariodotflbibeMaiwei'' 

litre,  in  Addition  to  the  tiouble  liiMwn  on  the  oeeopier,  still  more 

»uble  is  tivown  oa  the  owner,  to  when,  when  mnleted  of  more  thui 

If  his  rent,  the  cooec^atienift  ailbvded  ef  an  appeal  to  the  diseretionary 

mmitenitiou  of  the  loeal  Commissioners,  a  body  composed  largely  of 

embers  of  the  Town  Connell,  and  therefi>re  very  likely  to  be  party 

ipoDeots:  an  appeal  to  whai  the  Bill  terms  their  <'  forbeamice/' 

All  this  is  as  viciouB  id  prine^leas  it  wottldbevexatioiisinpvactioe^ 

is  directly  oppoeed  to  the  whi^  tenor  of  the  evidence,  and  to  the 

press  reeommendation  of  Her  Mi^esty^a  Commisskmere. 

do.  There  are  then  two  courses  propoted,  founded  on  opposite  Difficulties  on 

iociples.    By  the  Bill  U  U  pvoposed  that  impvevements  shall  be  paid  p^pi^'by 

r  at  once,  and  that  the  cost  shidl  bedefmyed  by  the  owners    On  this  ^®  ^^l* 

iociple  the  maia  diffienhy  of  oarrying  out  sanatory  improvemeals, 

mely,  the  difficulty  of  meeting  the  immediate  outlay,  is  retained  in 

(full  force;  while  the  interests  of  the  landlord  being  always  mate- 

%  injured,  and  in  sonw  cases  fais  property  being  confiscated,  a  com- 

tttion  of  this  whole elass  against  the  bill,  and,  if  it  should  pass  into 

I  act,  against  the  due  eiecntien  of  Uie  law,  is  certain. 

On  the  •otlier    faaodf  ^the    ftthielple  devdoped  in-  the  Sanatory  RemoTalof 

these  difficiil* 
^ort,  instanced  by  strong  eeacurrent  testimony,  and  recmnmended  tiesontheprin- 

r  Her  Hi^esty^  Oomnms^iters,  ie  that  the  expenditure  be  con-  ^|^J,^^^™Her 

if^  into  a  >  reat^cAmv^e,  •  and  thai  repayment  both  cyf  the  prin^  Majesty's  Com 

l»l  aad  hitttrael  bb'ipieed  over  a  term  of  years  co^tensiye  with  the  >»*''»io''«^''- 

robable  duratlooef  the  wovIbb.   On  this  principle  no  immediate  ootlay    ■ 

needed ;  no  applietttian'  to  owners  is  required ;  they  are  left  un-^ 

'^l^tcd;  the  money  is 'raised  aither  ^by  loaii  or  hy  contracters,  the 

ork  is  deas  by  cmitracteie,  and  they  «ie  repaid'  Ibr  their  outlay  sad 

ibour  by  equal  annoBl  instakaents.  of  principal  and  Interest  on  the- 

Purity  of  a  rate.    Thiisvia  the  caes  just  put,  the  eost  of  paving, 

i^uing,  and  cleaning  a  house  is,  suppose  ^. :  no  one,  on  the  prin* 

ip^«  here  contended  foiv  i»  called  upon  fi>r  the  Immediate  payment  of 

bis  5/.    The  contractor  not  only  raises  the  money,  but  agrees  to  keep 

H  the  work  in  repair,  say  for  twenty  years.    The  tenement,  meantime, 
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nay  h^  lo  twei>iyjMir^<<>ctiiimtaf  wJbt  imfiig^acbai^Hv^  oM-twa 
tifith  pait  pf  iiio  fwbwitage  of  ttiv  iwprQFeiiiento^  ouiy  be  josdy  oik 
upon  i^  fuf  otie-lweiitifiih  pftit  of  tha  tqtaL ex^enflei  tluti  k  to  say,  S 
All,  therefore,  thAt  is  to  be  provided  l^r  14  tbe  mouaI  pejmeDt  of  tk 
instalment  of  6s.  by  the  pertiei  eliff^nB  benefited,  nnmelyy  the  penu 
ftliraf  s  in  oooupation  of  the  pmnises.  The  landlord,  aeantine,  knovq 
exactly  the  cost  of  the  redemption  of  Ihe  ebacge^  V^y^  suppose,  the  ^ 
at  once  1  and  in  order  to  jreimbnise  himself,  adds  one  penny  weekly  1 
ftberentytDbepaid  by  histenaat«  Inthisway  tbeburthenpresMsoQa 
one  I  the  property  of  the  owner  is  not  oonfiscated  $  the  eharge  spon  tk 
occupier  is  not  felt ;  the  opposition  to  improvement  is  removed;  li 
oeneurrenee  of  all  parties  in  advanein§  improvement  is  gained ;  ti 
means  df  meeting  the  iSipendituse  required  are  dways  at  hsod,  in 
the  working  of  the  Whole  sadatory  measure  beeooaes  easy  sod  ran 
But  on  the  oppolite  priueiple,  that  on  which  these  proviMBS  of  tk 
Bill  are  founded,  inalterable  obstaales  are  placed  in  the  way  of  ai 
extended  and  qrstematid  improvement,  and  if  these  provkioos  «i4 
reteined,  they  will  reader  any  saaaktry  measure,  however  in  otk^ 
vespecto  well  devised^  a  certaia  foilure. 
Sapply  of  66i  Another  instanbe  la  whieh  the  provisiolisof  the  BiUareisdiiv^ 

^*^^'  opposition  to  the  reooriunendationi  of  Her  M^^iss^'s  ComminiODaii 

relates  to  the  measurefe  propose  for  seeuring  a  due  supply  of  waien 
As  one  of  the  proftmed  and  prominent  objeets  of  the  Bill  is  to 
the  present  <<  ezljreuiely  tiefoetive  iupply  of  wat^  for  the  dooettic 
of  the  inhabitants  of  towns  and  pqpuloos  dktriota,  and  for  the 
oleaasiag:  of  drains/'  and  as  an  ample  supfdy  of  wate^  is 
to  avery  ianatoiy  improvement,  without  which  the  vwy  aieaos  intcBdoi 
as  remedies  become  new  souroes  of  disease^  it  is  necessary  to  examM 
in  detail  the  provisions  of  the  Bill  with  relation  lo  thk  veiy  hqwrtifii 
part  of  the  sul^est. 
iDtermittent  67^  The  results  of   inqUiriAi  stated  in  the  Sanalsry  Bep«t  hti 

'^^^'  plaeed  in  m  strikmg  point  of  view  the  superiority  of  a  coaslaBt  over  in 

intenaktent  supply  of  water*  Her  Mi^y's  Ceuunimionsn  kt^e  r^ 
entered  into  tbis  investigation  at  great  lengthy  and  have  collected  ij 
body  of  evidence  on  the  sui^t  which  shows  by  evOry  variety  of  proof  | 
of  which  the  question  admita^  than  kn  intermittent  stqnply  vitisies  tlte 
water ;  is  inadequate,  and  puts  the  consumer  to  unaeoesmiy  tronbk\ 
inconvenience,  and  expense ;  whereas  a  constant  supply  is  piacticable. 
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ilono  eaftMiB  ^wMfjlBg  ttie'wtfiitiMOf  '«fae>  fniatii^  and  mpeaaOfy 
Jie  poorer  thmm,  nmd  is  d^mpm  Ifaanaigr  iMhev  Biod«  of  supply; 
The  followliig  maf  be  takea  as  eariMBpkfti  of  the  Idad  ef  evidenoe 
01  which  these  conolosions  an  deriired.i 

>8.  Fint }  the  eodntoii  mode  df  inttai^tetit  sapply  vitiates  water  Vitiates  the 
npsntirely  pare  at  Its  sooree,  and  eften  deteriotatss  it  to  such  a  ^^^^' 
Tee  ss  to  render  it  wholly  onfit  ftrtna 

rhis  mddeof  Bii|iply  oocsaions  the  neeessity  of  butts  o^  tank^-^the 
mion  reoeptaifles  for  water.  <<  The  batts,''  says  Mr.  Toyobee,* 
re  made  of  wood  froia  whieh  ofteh  the  paint  has  been  decayed  $ 
letimes  the  wood  itself  is  decayed  f  ihey  hare  eoaamORly  no  corer 
the  top,  and  a  film  of  IjOaeks  arid  duftt  ftnrnis  on  the  soffiloe  of  th^  water. 
e  water  is  geoondly  laid  on  in  the  yard  or  lowesi  part  of  the  pre^ 
»,  and  a  aopply  is  generally  giten  three  times  a-lreek,  and  at  eaeh 
le  the  water  eomes  on  the  film  of  dost  and  blacks  that  has  been  de- 
Rted  on  tlie  sorfhoe  is  mixed  ap  with  the  prerlods  aoeamnlatioBs. 
en  in  a  more  opea  and  less  sooty  and  ditty  netghboarhood,  as  on  the 
"ftce  of  the  Water  Company's  feserroif  in  the  Qteen  Park,  the  de- 
nt of  soot,  or  dirt,  or  dust^  haay  be  at  tisKs  obsetved  m  a  dark  scum 
earpet  qiread  over  it  One  patient  complained  very  niueh  of  the 
Kbty  of  dm  ttaiter  taken  jfhiiB  an  oM  wooden  bntt  In  rsspeet  to  it 
earned  that  this  same  water  is  nsed  for  making  bread  by  a  baker 
»  supplies  a  great  namber  of  the  pobn  Sinee atthhdon  wriaditeftted 
the  sal^  by  the  Ssaatory  Report,  I  haVe  hTailed  myself  of  oppor<- 
rities  of  nuddng  obset  rations  npon  it|  and  tl»  lesaH  is,  the  strong 
iivietionthat  the  qaaUty  of  the  sappUes  of  water  Imd  the  mode  in 
iieh  it  is  feeeived  and  kept  in  saoh  attaospfaefes^  iaAueawb  the  diet 
il  health  of  the  fkypidation  to  a  moeb  niore  serkias  extent  than  has 
^0  been  hnaf^ned/' 

Dr.  Aldis  states  thatf  in  the  places  he  vi  called  upon  meat  firequently 
visit,  the  water  retained  iii  the  rooms  of  the  pooi>  for  domestic  nse 
oon  beeomes  earefed  with  bhwk  scam,"  and  that  there  is  generally 
I  filthy  seeittmdation  on  the  sutihee  of  the  water-butts."  Hew  ean 
beoiherwise,  when  the  watet>  is  kept  in  roetas  <<small,  dark,  and 
^/'  whMi  the  iohabitams  themsclvee  describe  as  <<sthiking  aUve,'' 
eTH^rowded  with  the  liringand  still  occupied  by  the  dead  $  or  when 
B  water«butts  are  placed  in  ^Mittle  back  yards  without  cesspools  or 
*RntBcport,w>l;ijp.8lL  t  First  Ile|wrt,  toI.  I.  ^  H8. 
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privies,  whore  idlifafiCBcr^ttieiitolare'ttllawBd^  •cealmikit^  /fiit moMk 
together,  or  iiiithokit*dnuii8i4o  the  fees8pODlg»whttft  the  latter  exist,  « 
tliat  tb&exereiiieit0!n]ii.4Bto>oauffii  or  k/bmU^  wbs»  tiiey  ranain  uou 
a  shower  of  rain  washestheaa  in^/tfae  g«ftterJ' 

'<  I  frequently  found/'  aajs  Mr,  Toynbeei*  ^^UkU  the  water  broogh 
and  kept  standing  ta  theee  cxowded  and  chise  poo«ib  retained  dust  aai 
other  impurities :  it  no  doubt  absorbs  some  of  tlie  noxious  gas,  for  k 
differs  considerably  from  the  state  in  whieh  it  is  when  fitat  obtained 
The  taste  of  water  obtained  from  the  common  oompanies'  supplitt  i 
have  found  to  be  very  different  frem  that  in  which  it  was  first  obtaizid 
-^very  peculiar  and  very  impleasant." 

Mr.  Quick,  t  engineer  of  the  Southwark  WaAer  CeaApany,  stats, 
**  We  frequently  found  the  butt  uncovered,  and  the  water  exposed  aod 
covered  with  soot  and  dust*  I  ftequeotly  find  a  green  bcub  apoi 
them,  which  I  have  imagined  arises  from  soaie  deeomposiiioB  iu  tk 
wood.  The  butts  themselves  are  not  well  prepared  in  the  poorer  dtiH 
triets ;  old  tallow  casks,  old  nwi  puneheeos,  anything  in  tlie  shape  d 
a  tub  is  in  lact  used,  and  commonly  with  little  or  no  prcpantkts^ 
and  the  matter  with  which  the  wood  has  been  saturated  will  tud 
the  water  for  a  long  time.  A  butt  >oa|^t  to  be  dressed  ovor  viti 
common  jHteh  each  year  to  preserve  it  properly^  but  this  is  iaKir| 
done.*' 

According  to  Mr.  Wicksteed4  engineer  of  the  East  London  Wate^ 
works  Company,  and  of  the  Kent  and  Yattxhall  Waterworks  Cod' 
panics,  the  cisterns  ought  to  be  cleaneed  onee  a  f<»ii^kt»  and  the  bufif 
once  a  week,  and  <^  if  people  take  ordinary  care  with  these  cieanajig^ 
they  will  have  clear  water ;  but  it  must  depend  upon  thd  yifaabitaDb 
themselves."  Experience,  however,  shows  that  not  one  penon  cot  U 
a  thousand  will  take  tliis  '<  ordinary  care,"  the.  i^ecessii^  of  vhieii 
occurs  as  constantly  as  the  day,  and  tbit  if,  the  supply  of  dear  water 
is  made  to  depend  upon  ^^  the  infaabitaats  tbemselvesy*'  they  will  ntn 
have  clear  water.  Mr.  Quick  §  observes  tliat  medical  men  are  i- 
opinion  that  water  absorbs  the  gfisfs  by  which  it  is  surrounded,  ai^  I 
adds,  ^<  I  have  little  doubt  that  it  nnust  be  so.  We  know  that  wlien 
water  is  placed  in  a  newly* painted  room,  itreutPTes  much  of  ti>^' 
unpleasant  effluvia." 

•  First  Report,  vol.  i.  p.  83.  t  P>«t  R^rt,  vol.  M  pp.  »4, 25. 

t  First  Report,  vol.  il.  p.  128.  §  First  Report,  vol.  ii.  p.  198. 
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Mr*  Hawkii(qryf><MgiiK^v/siite9^tfartli4fitl^  of  crater 

tk  gas  b  no  uneonMma  evieDU>*Th6(ga0-pipe9  leaky  tbe  water«pipe» 
k ;  apartisl  vacuum',  is  onaled  as  UttwaterHpi^  iby  4he<vit]idrawal  of 
s^vater,aiidthegasbd]ftw»ittth]t>iig^tiw'i4>ez4t]i^^  Many  instances 
thb  kind  hare  ocenrred ;  tiie  crater  taps  sometimes  take  ftre,  and 
reral  seriouft  eotplosioiis  in  dweiling<*faoi]8es  iiaTe  been  tnieed  to  this 

Mr.  W.  a  Mylne,  englaeer  of  the  Kenr  Biver  Water-works,  sUites  f 
It  verysefKMM  inconvenience  is  sustained '  by  the  gas  getting  into 
6  vater-pipeS)  and  that  thb  yery  frequently  happens,  especially 
iiere  there  are  competing  companies.  '^  I  believe/'  i  continues  this 
^ness,  **  ikt  joittts*  ef  the  gss-pipes  are  very  badly  made.  The  whole 
'  the  earth  of  seme  of  the  streets  in  which  the  pipes  are  laid  is  so 
arged  with  gases,  that  within  the  boxes  of  the  fire-phigs,  if  they  are 
leered  over  in  the  evemngy  tlie  vapour  oollected  in.  the  twelve  hours 
01  ignite  in  the  morning.  Our  servicii  have  been  so  frequently 
und  charged*  that  complaials  are  continually  being  made  of  gaa  being 
Tried  by  them  Into  the  houses  togeth^  with  the  water.  In  several 
Btaoces  explosions  have  taken  place,  to  the  injury  of  the  persons 
inrying  down  a  light.  lastanees  have  occurred  where,  lights  being 
^lied  to  our  water^fupes,  the  gas  has  ignited,  as  if  the  pipe  were  a 
is-pipe.  I  have  no  doubt  that  houses  are  fired  by  these  escapes.  A 
lort  time  since  a  sewer  exploded,  from  the  accumulated  gas  having 
eeu  accidentally  ignited,  in  Rosamond-street,  ClerkenwelL  It  may 
t  smelt  issuing  ftom  the  gnuind." 

Mr.  lAddle^i  as  an  illostsiitiott  of  the  state  of  the  water  commonly 
Rdfordoroes^'porposesby  tlMpoor,  observes,  that  <<the  smell  of 
leir  linen  when  tliey  give  me  a  towel,  which  they  tell  me  is  quite 
[«in,  ia  often  offensive ;"  and  every  one  aceostomed  to  visit  the  houses 
f  the  pobr  must  bare  been  struck  with  the  di^^sting  odour  arising 
-om  the  clothes  recen%  washed  and  hung  up  to  dry  in  their  rooms, 
nd  regarded  by  them  as  clean. 

**Ihav^ob8erv€d,"  saysMr.  Toynbee,||'"thei»me  water,  which  is 
ery  filthy  from  laving  beeil  used  in  washing  some  clothes,  used  again 
» wash  others.    The  towel  given  me  to  wipe  my  hands  with,  although 

♦  Firtt  Report,  vol.  ii.  p.  51,  §  First  Bcport,  vol.  i.  p.  106. 
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(wtoDiibly  obBUi  yet'iittrikigir|i0t»'WMMI  in  dirty  tmter,  wn»  mt%i  fi 

Intermittent  ^*  Sen^ndly.  Tile  tetoinittciit^^vtimi  of  flofil^y  puts  the  eonsmn^ 

supply  inoon«    td  great  and  constant  tiHMiii9«il8||06  te  obtaialng^  tmler,  wideh  is  M 

peculiarly  by  the  pocnrer  d 


^' The  system  of  supfdying  wal^  usually  adopted  by  eaopanie:, 
report  Her  Majesty's  OommisBionerSy*  '^  is  to  turn  it  on  to  tkf 
several  districts  of  the  town  at  certain  pariods  of  the  day,  geoerdh 
tvo  or  tbroQ  hours  three  times  a  week.  The  houses  of  the  wealtiun 
pprtions  i^tbe  copimunity  i|re  furnudied  with  cistetns  to  veeeive  sm 
setain  the  water  uotH  the  period  of  supply  reaim ;  b«t  amcmg  tb» 
poorer  olasses  the  expense  of  ereeting  t  cistern,  formiag  a  aerious  ad(fi< 
tion  to  the  cost  of  a  small  house,  is  dispensed  with,  and  they  are  obbg«ri 
to  retain  the  water  ia  sooh  vessels  as  they  happen  to  posseno.  It  is  ek' 
vious  that  they  must  watoh  their  0{^H>rtoiiity  of  eolleeting  wster  during 
the  period  that  it  is  turned  Ai,  and  these  who  are  eng^;ed  ia  qccut«' 
tions  ftom  home  qeoessarily  lose  their  chance  of  getting  a  sappk 
This  inconvenience  is  particularly  fblt  in  dbtriets  where  wwnm  ani 
children  have  much  employment.  When  pipes  are  not  laid  on  to  each 
house,  muph  labour  is  expended  in  fetching  the  water,  and  time  is  I*^ 
in  waiting  for  their  turns  to  Ml  tlieir  vessels.'^ 

<<  In  fiiverpool,"  says  Dr.  Fkyfhip,t  ^^  the  water  b  laid  on  only  <c 
alternate  days,  or  (as  Sunday  is  excepted)  three  times  in  the  week.  T&i 
hours  of  service  vary  from  one  to  two  and  a  half,  during  whidi  time  >^ 
the  water  necessary  for  two  days'  consumption  must  be  coileeted ;  sod  H 
by  any  clianoe  or  necessity  the  tenant  be  absent  from  home  during  then 
hours,  and  his  previous  supply  be  exhausted,  lie  is  deprived  of  water  fir 
four  days.  This  mode  of  supply  is  stated  by  cottage  tenants  to  be  a  grta: 
ipconvenienoe,  especially  by  those  who  me  unable  to  afibrd  cisteni> 
papable  of  containing  a  supply  suiHcient  for  more  than  two  days ;  am 
^this  alaas  of  tenants  perl^aps  forma  the  majority.  In  sueh  cases  thtrr 
are  obliged  to  collect  the  water  in  whatever  vesseb  they  can  most  coa< 
veniently  procure ;  and  even  when  this  is  eflfeoted,  its  retantioB  in  th 
sitting  room,  where  it  beepmes  heated,  and  absorbs  viliafted  air,  reodeiv 
it  unpleasant  as  a  beve^ige,  and  induees  the  tenant  to  nsort  to  othei 
injurious  modes  of  allaying  tfiiret.  The  coUectioi^  of  a  proper  quai.- 
tity  is  no  e^y  task,  whf  t)  it  is  considered  that;,  by  the  evpeneoce 
♦  Second  Report,  vol.  i.  pp.  90,  91.  t  Second  RepoTl,  vol.  i.  p.  40f. 
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ittingbam  and  PrestoD,  the  wvmmg^  oiMMamptlMi  of  filter  for  a  cottags 

juld  be  forty  or  ft>rty-five  gallons  per  diem ;  although,  according  to 

9  evidence  of  well  infermed  witneneS)  the  oottage  consuraptiony  in 

verpool,  even  in  the  ease  of  a  ftmily  of  more  than  ordinary  cleanli« 

ss,  mrely  amounts  to  twenty  gallons  daily.** 

'<It  freqneDtly  happens/'  says  Mr.  Quick,*   ^^that  the  man  and 

^man  are  out  at  work  during  the  time  the  supply  is  on  the  common 

X    When  they  return  home  there  is  no  supply ;  and  this  may  occur 

Mn  day  to  day.     If  the  man  has  work  he  is  generally  out,  and  a 

rge  portion  of  the  women  work  from  home.'* 

60.  Thirdly.  This  mode  of  supply  unnecessarily  taxes  the  strength  of  Intennittent 

opie  already  exhausted  with  their  day's  work ;  too  tired  to  engage  in  ^^^ 

e  new  labour  of  fetching  water.  , 

'<  It  is  a  general  and  notorious  fact/'  says  Mr.  Hawksley,t  "  at  least 
is  perfeeUy  well  known  to  those  acquainted  with  the  ibelings  and 
bits  of  labourers,  that  they  r^pard  it  as  an  intolerable  nuisance  on 
eir  return  home,  tired  with  their  day's  labour,  to  have  to  fetch 
iter  from  a  dktanoe  out  of  doors,  in  cold  or  in  wet,  in  frost  or  in 
ow." 

'^I  am  compelled  to  visit  their  houses  at  all  times,^  says  Mr* 
Iddle  ;X  « it  is  common  to  me  to  see  the  husband,  who  has  just  re- 
med  home,  lying  on  the  bed  fkst  asleep,  with  his  clothes  on  ;  they 
innot  be  expected  to  fetch  water  alter  the  labour  of  the  day ;  it  is 
ily  done  for  the  most  urgent  purposes.'' 

So  &r  are  the  labouring  classes  from  being  able  to  fbtch  water  after 
leir  return  home  from  their  work,  that  Mr.  Toynbee  states  that  he  has 
und  one  considerable  obstruction  to  their  cleanliness  to  be,  their 
ability  to  carry  dirty  water  down  stairs.  "  One  source  of  dampness 
3d  smell,"  he  says,§  ^  I  have  frequently  found,  is  the  vessels  of  dirty 
ater  retained  in  the  room.  The  common  excuse  for  this  retention  is, 
^e  are  so  knocked  up  with  the  day*8  work,  that  the  water  must  wait 
ntil  tomorrow,  when  we  shall  be  able  to  remove  it.'  The  labour  of 
^nying  nnter  up  stairs  is  felt  as  a  grievous  evil.  To  mothers  espe- 
ially,  who  are  often  debilitated,  the  carrying  water  up  stairs  is  a  very 
feat  exertion ;  mothers  not  daring  to  leave  a  child  in  the  room,  have 
)  carry  the  child  in  one  arm,  and  the  vessel  of  water  with  tlie  other. 

•  First  ttepmt,  vol.  ii.  p.  1S4.  X  Fi«t  Uep©rt»  vol.  i.  P*  lOfi. 
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I  have  had  ^Bfi^l^^Mi^mw^^mt&ifmA  Icft^diMy,  and  ihto 
givm  kav  been  tine  inabfiitj!!  to  letOit  tiMF'wiiW/  ]Ue«ntly  I  imve  btd  i 
case  of  this  kind.  Ivbavearttomiedahsevi'ddldreDt^^o  of  tlwm  viik 
^sorofuloua  iDflamimitaon  of  ^aey^k^i-tfaeotber.  of  ikmm  ivitli  a acroife- 
lous  affeotion  of  the  liifoat ;  iall  of*lkcm  nrelj  washed,  and  inaa 
extremely  filthy  ooadkioB.  The  inodier  u  a  poor  woman,  who  la5 
been  in  a  respectable  condition  ;  hat  she  ia  now  so  £ix  advanoed  k 
pregnancy  as  to  be  incapacitated  from  going  up  and  dowaetaiTB  to  fettit 
water.  She  ecoitinaally  deplorea  her  coaditioa  of  liaving  aeitba-  da 
strength  to  fetch  a  sufficient  supply  of  water,  nor  tiie  means  of  paji^ 
for  it  being  brought  to  her.'*  . 
Intcrmittottt  61.  Fourthly,    This  mode  of  supply  is  so  inadequate  to  the  wsbs 

quate.  of  the  people,  that  it  necessarily  {Hwluces  habits  of  negligpiiee  both  ia 

their  persons  and  houses,  and  renders  the  maiat^snance  of  clea&lisetf 
impracticable* 

^<  In  some  cases  of  accident,"  says  Mr.  Toyobee,*  <'  aueh  as  of 
sprained  ankles  or  had  ulcers  oo  the  Ic^i  which  confine  tia 
patient  to  the  bed,  there  has  frequently  been  no  water  whatever  in  tk 
room ;  and,  after  dressing  and  bandaging  the  patient,  I  have  bta 
obliged  to  try  and  get  water  in  the  next  rooma:  sometimes  there  ha» 
been  none  in  the  next  rooms ;  at  other  times  tiiat  which  the  other  oo 
cupants  have  hod  has  been  so  dirty  as  te  be  unfit  for  use  ;  sometimes  I 
have  waited  whilst  water  has  been  sent  for,  Sw  me  espociaUy ;  uA 
sometimes  I  have  been  obliged  to  go  away  with  my  haada  onwasbei 
and  to  take  the  chance  of  my  finding  water  at  a  netgbbounng  palieut  & 
I  have  observed  that  the  people  use  a  very  small  quaatity  of  watir  J 
cooking;  that  to  save  water  they  put  greens  into  the  water  vitijoei 
washing  them,  and  to  save  having  to  fetch  more  wjUer." 
.  <<  Cleanliness,"  says  Mr.  Iiddle,f  ^^  is  entirely  neglected  ^  Iheir  per- 
sons and  clothes  remain  in  sl  most  dirty- state ;  their  clotk^s  are  pase^ 
through  dirty  water  to  avoid  the  trotible  of  gotag  oat  to  felch 
water/* 

*^  The  incottveaiettee  of  collecting  water  in  vessds  wanted  for  otkr 
purposes,'*  says  Dr.  Flay^r,^  <'  afit^ds  so  mai^  indacemoMls  for  if 
sparing  use,  that  a  proper  degree  of  K^eaaliness  la  (be  habits  d  tlic 
people  is  jnevented.''     f '  There  oog^,''  be  continUQs,§^  <<  to  be  no  liici* 

•  First  Beport,  toL  i.  p.  83.  J  Secosd  Report^  vol.  i.  p.  409. 
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psi  to  Ibe  aupplj o£  wftler  fwn  imM^fpmv^mi  .teluM  tb«  eoninoy^ 
every  fteility  should  beaffiwrcMl*  fi>r  kauiMpaitwg  «0«.<  I  haveaptDt 
wnujj  days  iu  viating^  the:bo«aa»D£arliaaiis4m  toi^ns  both  well  and  ill 
stippliad  wilh  water ;  audi  cad istate^  as«tin  invariaUeMley  thai  theie 
is  a  maxked  differeiiee  faotbia  the'moral  tone  and  the  phyateal  condhioa 
of  the  iiihabitantB  of  those  towns;  ead  this  diilNreDce  is  even  pereefK 
t  ibie,  though  in  a  lefls^kgree^  in  thf  houses  oC  the  sa»e  town,  aoeording 
as  thej  are  or  are  not  freely  supfilied  with  waier.  In  Bristol,  where 
tfcere  is  wo  water  eompanyy  and  no  supply^  exoept  from  pumfis  and  weUs^ 
the  dwellMigs  of  the  hnrer  classes  are  generally  abominably  filthy,  lull 
of  vermin,  and  in  a  condition  such  as  I  have  not  seen  in  any  of  the 
large^  towns  of  Lancashire." 

^^  The  general  and  great  deficiency  in  the  supplies  of  water/'  report 
Ber  Mk^ty'sCommiaHonerey*  <<^and  the  ooasequent  state  of  filth  which 
the  abodes  of  the  poorer  chisses  constantly  exhibit,  has,  we  fear,  pro-- 
dnced  a  very  general  impression  that  they  are  noteapeUe  of  i^pieeiating 
the  ad  ventages  and  comfort  either  of  peisonal  or  domestic  deaaliness. 
The  inlbmatioa  derived  from  the>  investigaiions  of  the  GommieeionerB, 
and  the  evidence  obtained  through  other  channels,  has  convinced  us  that 
tiiis  Is  a  most  erroneous  view  of  the  feelings  and  wants  of  those  persons, 
and  we  are  most  dearous  to  correct  this  taipression,  which,  if  it  were 
well  founded,  would  form  a  barrier  to  any  prospect  of  improvement, 
and  would  render  nagatory  the  reeommendations  that  we  may  subse* 
qiiently  make  for  fecilitating  increased  supplies  of  watar.  The  geneial 
habits  of  the  poor^  with  regard  to  cleanliness,  must  not  be  compared 
with  a  high  standard ;  their  daily  oceiqpations,  and  the  nature  of  their 
employments,  are  sudi  as  frequently  render  constant  personal  cicanliness 
comparatively  anattainable ;  and,  unless  every  possible  facility  is  af- 
forded for  thisend,  they  soon  become  insensibleto  its  importance.  The 
present  difficulty  and  the  labour^  after  a  hard  di^'a  work,  of  obtaining 
water,  has  a  very  giieat  effect*  on  tiidr  economy^  their  habits,  and  their 
health.  The  obstacles  to  the  maint^iance  of  domestic  or  penonal 
cleanliness  soon  ptodnce  habits  ef  pessonal  cardessaess^  whidi  rapidly 
lower  both  the  moral  and  physkal  condition  of  a  whole  papulation." 
<<  But,**  add  the  Oommisnoners,t  ^^  were  the  supply  ever  so  abundant, 
no  supply  will  effectually  promote  habite  of  deanlinen  amongst  a 

•  SeeoDd  Rrport,  vd.  i.  p.  83.  ♦  Second  Bcpart,  voL  I.  ^  92. 
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popokHiaD,   oabdi  «ir  indttfilHy'  •••OMtMc   «*  all   twm,  withoat 
liouWfi."'        

(18.  imUj.  Bttly  wbiie  tii»  CommMoimm  iM*  that  a  scaaty 
iwpply  IB  JDwepawible  tem  the  uitfliit»Kaot*»6iie  of  •npplyt  ftkat  tbii 
Manfy  fupply  VQndcrs  tW  iniiitBainee  of  doniMite  tad  peEsoual 
eimmU^em  iiiq»M6tioalilft|  aiui  timt  ikii  mot  of  otMniinwi  fmpidly 
)ow€n  bath  the  mnal  and  tfaa  phyiioai  eoMJitiait  of  the  popuktaon, 
thflf  a)to  point  to  another  node  ifi  vfaaeh  the  intmnitteot  lyitem 
lUteotlf  leads  to  the  liemomiuwtkia  af  the  pao|de.  They  ny,* 
f^  Where  many  penona  are  coUeotedy  as  ireqaaatly  faappensy  quanel* 
Icng  aatarally  ensoes  for  pveeedaaeey  while  serious  lajorjr  Is  olt«a 
inflicted  upon  the  morals  of  the  better  portians  of  the  popiUa- 
tion." 

Dr.  Bkyiair  stateett  H  The  qoarseb  vhieh  ensM  an  the  aoUaetion 
of  water  from  tsps  ooaunan  ta  mmwf  houses  aseimtpd  i»  be  v«fy  inju- 
rious to  the  moaehi  ^ui  psuosshle  dispasitiaa  of  the  poorw  dasset;  so 
mueh  so,  indeed,  that  Mr,  Basfatoii,  the  poUee  magistesle,  slates  tbaU 
huge  propattion  of  the  oaeen  of  assevit  bioaght  beiaia  him  ase  (nee- 
able  te  the  disputes  engendared  by  this  mode  of  siipplf  J* 

^' There  is  a  geeat  adaanlage/'  says  Mr.  Hawhsky^  ^^ia  the  le* 
moTal  of  tbeasBembkges  reund  the  pablie  pnmps.  At  Neweestle-oa- 
Tyne,  wheie  they  have  eommaa  foaalidnsy  aad  where  yoang  girls  sn 
brought  into  contact  with  erevy  daieriptiofi-of  qheraataBs,  the  eSBecL  k 
fatgUy  objectionable.** 

f  <  A«nong  the  evik  of  an  intermittent  supply  to  the  people  themsdves," 
says  Mr.  Qaiek,f  ^^ase  the  loss  of  time  in  waiting  for  what  theyoali 
their  tusns,  and  the  demoiaiitttien  irem  the  numbees  hroaght  and 
facfit  together.  I  have  seen  as  many  ^  itom.  twenty  to  fifty  penoiu 
with  paik,  waiting  round  one  or  two  sftand^pes.  Then  there  is  qosr* 
rdliag  for  the  tarn ;  the  stfongest  pushing  fovwajKi^aiid  the  paib,«fter 
they  are  fUkd,  being  iipset»  In  the  wiater  time,  the  inconvenieiioe  is 
ineveased  by  the  Ikbility  of  the  eoek  being  frosen^  and  injuries  to  tk 
health  from  tha  wealhev  and  getting  wet-footed." 

68.  Sii^thly.  The  intennitteot  simply,  while  it  k  thus  isooQ- 
yenient,  inadequate,  and  demecalising,  k  at  the  same  time  bigbiy 
expensive. 


*  Second  Beport,  yoI.  i.  p.  91. 
t  Second  Report,  vvU  k  p.  101. 


X  First  B^MTt^  vol.  iL  p.  36. 
§  Firi^  JSepor^  vol.  ii.  p.  124- 


in  g;eneml  be  more  tlian  half  the  tenaiit^s  expense^  exelusive  ef  the 
cost  of  the  e^mmvBAiua/imwiAf^fmBdi  in  the  stipeet  Fov  esunple,  the 
expendiliwe  at  Kottingham  fbi^'the  eiipply  of  ^SOOO  himeee  amounts  to 
about  80,OOM  ;  uwl  the  eoet  d^  tattft  or  eistenis,  fitted  with  a  ball-eock^ 
pump,  Of  dvaw^oiP  oook,  and  otiiev  apparatne^  would  amoimt  to  80,000/. 
more  at  the  leeet,  if  eeoh  of  the  0000  tenants  were  to  be  provided  witli 
a  sepeiate  cistem  or  tank  cepable  of  eontainiug  water  for  two  days' 
supply  after  the  present  rate  of  consumption.  Of  more  than  half  this 
eost  the  pobtte  is  disbiiythened  li^  tiie  iQtiodactioB  of  the  system  of 
constant  delirery ;  so  that  bjf  keying  the  pqpes  oonetantly  ftiU,  moM 
than  one-half  the  tenant's  expenes,  that  is,  mere  than  one-thiid  of  the 
total  expense  of  introducing  water  into  honses,  is  avoided*'' 

"  Before  water  was  laid  on  in  the  houses  at  If  ottingliam/'  contimies 
tkis  witneasyf  ^«  the  poorer  ekssen  were  aecustomed  to  pnmhase  water  i 
the waterwas  sold  l^earviemattliemle  of  mie  iuthiag  a  bneket ;  and 
if  the  water  had  to  be  carried  any  distanoe  up  a  eeart,  a  hal^ni^y  a 
bneket  was  In  some  instances  oh«iged«  In  gsaeml,  it  was  sdid  for 
about  three  gallons  Ibr  a  farthing.  But  the  eempany  now  d^iveta  to 
all  the  town  76,000  galloas  ^f  H  ;  in  othet  words,  eanies  into  every 
house  Mventy-nlne  gallons  for  a  fhrthing ;  and  deQvem  water  night  and 
<iay,  at  every  instant  of  time  that  it  is  wanted,  at  a  ohargfi  twenty-six 
times  less  than  ^i»  old  delivery  by  hand." 

'*  Let  US  snppose,'*  says  Br.  Playihir,^  ^^  that  all  the  houses  in  Liver« 
pool  are  supplied  with  water,  and  that  tfa^  all  possess  tanks  for  its 
Teeeptloti,  whioh  they  all  abould  poeeess  on  the  system  of  intennittent 
supply,  then  a  capital  of  91,dl0/.  would  be  sunk  in  tanks  alone  c  fbr  it 
is  stated  in  evidence  that,  taking  one  house  widi  another,  the  eost  of 
tanks,  with  their  usual  appendages  of  ooeks  and  balls,  is  fimm  2/.  to 
4/.  each.  Now,  fbr  the  misemble  supply  of  two  honn,  three  times  in 
the  week,  the  charge  is  5  per  cent,  on  the  rental  of  houses  below -Ol.^ 
a  mini  which  we  may  assume  to  be  the  average  rental  of  the  poor  class 
of  cottages.  On  this  assumption,  8«.  M.  <viz.,  Or.  fbr  water,  and  2i.  2d. 
interest  on  coht  of  tanks)  forms  the  lowest  sum  fbr  which  a  proper 
supply  of  water  on  the  intermittent  system  can  be  obtained  fbr  a  poor 
man's  cottage  in  Liverpool.    This  sum  is  paid  by  the  landlord,  who 

*  First  Heport,  toI.  ii.  p.  30.  t  First  Report,  toI.  li.  p.  36. 
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par  wAdt^'i.  Xlmt  (l!fiit»if^0Oli«bf»r«ed.l9»im]iieif))>wlien  the  mt  of  a 
Qa«>gi  ABOiiato  to  ahoMfc  7ii,  ilfas  flratenonettkipaM  to4he  Ooaqmi^  will 
be  7#. ;  but  the  meimJimiAikimAinsalifpnAhffilkm  ImuA  to  tbekndlord 
is  li3#«,  the^exeeM  being  cJbav^Bd*  ^  detoy  tfaedatfimBt  aad  coqieoNTe 
dikpidfttion  of.  water'^tmafca.  The  oinrgee  ift  livenpool  for  a  ttiDted 
aad  laionMlteDi  sopply  of  mlec  ace  aeariy  doable  thoee  efaaoged  fera 
eenetant  and  uBlimited  auppiy^  at  ypttingham,  AafatoO)  and  some  other 

t0WIM." 

]ic«  John  Snii4h/  a  large  ofirner  of  cottage  property  in  FreiloD) 
atates  that  he  haa  laid  en  water  toa  large  mmiber  ef  oottageis  tkl, 
had  he  bean  obliged*  to  naa  «ater>tanha  or  cialeiDs  to  each  hense,  widi 
theosual  apparteaaneea  of  bidla  and  eoefca,  he  cookl  not  peoribiy  faafe 
inenrred  the  eipente;  that  the  tenants  eoold  not  haveveminenited  bin 
for  the  oatlay ;  that  the  eoet  of  ereeting  cisterns,  with  hail-eaeksy  woiiM 
have  amovttted  to  190L^  while  the  sum  aeteally  expended  by  him  ins 
only  241.9  or  6«.  f»r  each  house. 

Her  M^esty's  Commissionen  point  ent  a  atrlhing  example  of  the 
extravagant  price  paid  by  the  poor  for  water  supplied  by  stand-pipes  or 
public  wells,  as  this  system  is  found  in  operation  at  NeweastleoiHlH'De. 
"The  people  there,"  they  reportj-^  *^ obtain  water  either  fSpom  pubJie 
loontfthn  supplied  by  the  water  company,  and  paid  for  by  the  coipora- 
tion,  or  from  *  sale-pants,'  or  stand-pipes,  at  wbfeh  the  water  is  tokl  at 
the  rate  of  one  fiwthlng  a  skeel,  a  vcsBel  containing  fire  gsJlens.  Tliis 
charge  is  more  than  four  times  the  rate  chaiged  fbr  a  private  sapply  to 
n  house ;  and  is  the  same  som  that  tlie  watbr  companies  in  some  other 
towns  chargefbr  seveatyniine  gallons  delivered  in  the  house,  and  slwap 
at  eonmmnd.  It  is  estimated  that  7,000,000  gi^tMB,  prodndt^  104IL 
are  annually  sold  in  this  manner.  Of  this  sum  bne'dfaird  (84?/.)  »  T^ 
to  the  persons  in  attendance  on  die  pants.  Hite'mlsehietoos  operation 
of  this  system,  both  u^Mn  the  interests  of  the  company  and  the  public, 
will  be  better  nndetstood  when  it  is  stated  that,  at  the  int  etfectioii  of 
a  sale-pant,  and  tmtil  the  customers  are  numerous^  the  superinteadeot 
is  fwd  two-thirds  of  tiie  gross  receipts.  The  eagerness  to  obtaia  ^^ 
is  however  so  gteat,  that  the  payment  has  been  soon  reduced  to  oDe- 
thiitl ;  and,  notwitbetandiBg  the  cost  and  the  difficulty  of  obtainiog  the 
water,  it  is  stated  tliat  a  great  improvement  in  the  condition  of  the 
•  Firet  Report,  toI.  iL  p,  151.  f  Second  Beport,  roL  i.  p.  W. 
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Cbe  expcne  of  a  sapetiotoncWit  «alQMIy>^9ei?toiiti  )«lie^dBtal»Uihmcmt 
»f  a  putt  vBtil  the  ctttamantofrcarteiii  t^.  btrndiiHreak  •  '  A  aioinir 
western  piwfEik  in  tbtadghblMiviii^to^v^  '    • 

64.  Tlie  uMtropolkis  at  pxeaent  divicM  ftaiongst  niiie  'large  Water  Supply  of 
Compniuesy  irho  ate  piactkaliy  v^eBpoiisifole  fer  the  qaality  and  qamn^  M^^\\^ 
Litf  of  tlieiraler  they  supp^fy  tfae-LegishBhue  having  taken  neaBonritiei 
M»t  the  eupermiiMi  aad  modifieatieD  of  the  diitiibnlioniaathe  paUie 
interests  should  from  time  to  time  require.  In  1830  it  was  stated  to 
Pariittmenl  that  the  eapitai  then  invested  for  the  supply  of  the  metro- 
jM^ia  was  3,310,842/.  Since  that  period  extensive  addidons  have  heea 
VDBde  tothiB  capital  by  the  several  Companies,  and  still  the  g[veatcc 
part  of  the  dwdlinga  of  the  poorer  classes  areeither  altogether  wkhout 
inUer,  orare  famished  only  with  a  very  scanty  snpfdy  of  unfilisred  water 
of  a  high  degree  of  hardness.  Acooiding  to  the  last  returns,  there  were 
upwasda  of  70,000  houses  withont  any  supply  of  water  whatever* 

The  present  daily  consumption  of  water  in  the  metropolis  is  equal  to 

the  cQn&enta  of  a  li^  fifty  aerea  in  extent  of  a  mean  depth  of  three 

fc^t.     The  intermittent  ,modeo{ supply  having  been  universally  adopted^ 

there  arises  the  necessity,  of  receptacles  to  receive  this  mass  of  water 

at  the  times  when  it  is*  pomp^  out,  and  to  retain  it  until  it  is  wanted* 

Let  the  mind  dwell  for  a  moment  on  what  the  expense  of  these  vessels        ^ 

must  be.    The  actual  (Oost  for  butts,  tanks,  and  cisterns,  is  estimated 

at  two  millions  of  money  $  and  those  who  have  attentivdy  considered 

the  anliyoct  believe  tt^U^tlMS. estimate  is  too  low.    It.  has  hew  shown 

that  these  receptacles  ansat  opce  unnecessary  and  pernicious.    On  these 

grounds  Her  Mijjesty's,  Gommiaiionefs  protest  against.the  cantinuaane 

of  the  intermittent  i^ftem,  and  declare  their  opinion,  that  <<  the  system 

of  cons^t  supply  offiw;s  advantages  for  Ae  intnxiuctioa  of  w^er.  into 

all  houses  which  axe  unofaitaiQeble  hj  .any  other  mode."    It  cannot  but 

be  useful  to  direct  att^ntien  to  the  .evidence  on  which  the^  lyHiqdBQBs 

of  this.  Qonelusiea.  is  established  -,  and  the  foUoming  may  bo  taken  as 

examples  of  .the.  statements  and  opwons  of  thecUief  a«thoritjes  on 

thesul^jeot* 

65.  JFirsif  by  the  mode  of  constant  supply  at  high  pressure,  the  water  Constsnt  sap- 
is  preserved  in  e  etate  of  purity.    <«  All  the  evils  arising  from  tlie  want  ^J^Q^'p^ 

of  proper  receptacles  for  water,"  says  Mr.  Ilawkriey,"*  ^<  from  neglect  serves  the  pa- 
"^    ^^  '^  riiy  of  water. 

•  First  Report,  vol.  ii.  p..80*,   ..      ■ 
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lii^IeMliiig  HieiMiM  kai  jMmihitm^  tttd^^wu*  th6> t^wrtihricrf ^ 

hm^itig  ihe.  figpett—ilmtfy  fillip  :Tiie  «ffwt  of  tUs  mnf^emeiK  if  | 
to  substilMte  (Hm  Jftpg^  M0eiiroir;0r  tadk^vell  emialnictocl,  «<U  atnH ! 
ud  tfmfer  fafteteal  «M^  fcr  .iba  mftojF  thoMtoi  iU  oontroeted,  ill 
pboad  butto  uid  ttniui  ficltMflite  to  afibid  a  wpoos  supply  od  ^ 
eonnoii'  aBnuigqiuOTti  II  tiao  pre^aalB  tin  i«pf^[iwUfcm  of  vattr 
with  gan^  which  often  tekei  plftee  whta  the  whter  is  suppUed  od  tW 
iatonnittent  systeitL 

*<  A  netet-Sd&ag  and  uniatorruptod  flow  dinet  from  the  Btin/ 
sa^tf  Dr«  Phvf&ir,*  ^  Is  not  IkUe^  as  in  the  ctee  of  etflleeted  vatcr.  tt 
aeqaire  a  tetnperlrtare  unpkasahtif  Jngh,  aad  k  aoourcd  from  die  d»* 
iorpilim  of  titiatMl  air  aad  iiopienfeuit  «ffltivh^  to  faastoi  tho  dstompos- 
tton  of  the  saudl  amoimt  ef  ofgaole  natter  genendljr  ttMa^  ia 


Saves  room  in  66.  SseomUpj  hf  the  mode  of  oenftMdt  Mpply  td  high  preemt,  thp 
houses?^*  *^°*  occupied  bj  the  rteepCilcles  for  water  le  sated  t  ttid  til  t}h> 
witnesses  ^atnined  on  the  point  agree  in  rept^sentiag  this  as  s  cm- 
sideiAtion  of  gredt  fmportlMe^i  in  relhtaioe  to  the  ehitil  houses  of  tbf 
poor.  It  hi  stated  indent  ^^^  ^^  ^'^^  hctasee  there  is  no  room  ftr 
bttttd  dt  tanks^  th«  bomtsk  hittitig  no  jvMA  at  all,  and  that  grest  ntm* 
^       ben  kte  btiilt  huok  to  beek; 

Whef«  th^^  id  110  conteiiieiMe  far  a  iflnk  ih  the  tifpiet  part  of  thf 
kiese^  it  is  stated  hy  Mr^  Hawksley,  thAtpedpl^  iire  Mfietfffltf  drirn 
to  thb  necessity  of  placing  it  iit  th«  lOW^f  apattitient;  tkat  then  tiie 
water  must  be  bothe  op-staIrs  ibr  nite,  ahd  thut  the  kbour  iiidticH 
ne<?eaM»tly  reetriete  the  fipe^  omploytnent  ef  the  Water  Ibr  manj  par- 
po^es  ibr  which  it  kteqoired,  and  in  wfaiek  it  wottkl  be  MMlocife  to 
health  tad  comibrt.  ^<In  ebch  plfttee  teo,^  ho  adds,^  ''tfas  espeose 
df  a  fbhse-pnmp  to  ehsitge  tankn  ^t  wat«^elee8feK^  and  of  i^sste  and 
Wamhig  pip«A^  iB  sometimes  necessarf .  Htfe  itpparatas  ibr  the  owfdM 
alkl  higher  chM  hotiiee  is  ndt  th\f  t«ty  ^pc^e^  bet  IMble  to  W 
ofterf  out  of  repair,  eonstahtlf  brhig^g  the  ptefnlier  into  tb^  bofee." 
Dr.  Piayiair  §  also  insists  on  the  great  advanti^  of  dispensifl^  vitli 

*  Second  Eeport,  yoL  i.  p.  408. 

t  Evidence  of  Mr.  Liddle,  First  Report,  vol.  i.  p.  106. 
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'  ihe'nmkf  tank  r  sol^itti'to  dili|tf dtilon^  teil  *ali%  .^  a»it  ckm 
atidi  apace  in  timckeady  tdoi>tiiAli  Aw6iliiig>«rf(fae  awkidg-matiJ' 

Mr.  Tfaonas  Gubitt  fla^^*  M I  wbuid  gm  ararjp*  pquiide  teiH^ 
jo  the  Water  GoflupBiiilia  to  laduoe  fthedi  to-gke  10  lafg«  supply  ?  ttid 
L  slimild  go  to  thia  eactMit^  that  ii  unf  new  BOh  Ibr  Waiat  OontipailiM 
c^ere  brought  in,  k  abouU  bo  one  of  the  oiriigatieni  that  their  malJia 
»ii0iild  be  alira^  filled ;  and  people  living  in  any  houae  shoold  aiiraya 
3e  able  to  get  it  fiom  Ihe  niain»-^lhey  ahoald  be  allov^ed  to  draw  off 
cLoy  quantify  they  wished:  that  would  tend  very  greatly  to  the  im«* 
[irore^ent  of  London." 

'<  I  wkik  to. add  my  tartiiaony/'  says  Mri  Hieksoiht  '' ^  ^^^  o' 

everj  practical  man  who  is  acquainted. with  the  poorer  class  of  habi*' 

Latktfis,  that  a  gtealer  blessing  oodd  scarcely,  be  conferred  l:^  Govern-* 

tnent  upon  the  working  dasses  of  Londao,  or  one  more  essential  to 

health  and  comlbrt)  than  that  of  a  cheap  And  abundant  supply  of  watery 

and  tbat  tira  present  oiode  of  supply  is  about  the  most  expetlsive  and 

inefficient  that  can  be  deviaedi    The  East  Lomfoii  Water  Works,  fb# 

example^  give  thek  supply  at  such  a  low  pressure  thut  it  will  not 

reach  a  cistern  on  the  firs^  floor  of  a  fbnrth^rate  hoase.    This  &ct,  or 

l>erfaaps  my  ignorance  of  it,  together  with  the  Company's  tegdlation^ 

that  00  two  teaemtets 'should  h^  sup|»lM.ff«nm  eoe  cistern,  has  very 

recently  caused  me  to  incur  t  loss  df  nearly  001*    It  appears  to  mo^         <^ 

that  with  the  inealiiiustible  resources  of  water  At  our  coamiaiid,  and 

the  great,  mechanical  powers  we  mm  possess,  there  is  no  adequate 

rBaaon  tlmt  water  should  not  be  supplied  to  the  top  of  every  house  in 

London/' 

67.  mrdfy.    ThO  mode  of  oomitant  supply  saves  the  time  and  Saves  time  aD< 
laboiir  of  feiehing  and  cariyiag  water^  and  retaofes  the  evils  arising 

from  the  assemblages  of  pOc^pleat  the  pabHc  phmps. 

68.  Fourthly,    The  mode  of  Oonstan*  supply  is  1««  expensive  than  Islessexpen- 
any  olher^  and  for  the  Mlowiag  reaaona.  ^^^' 

This  mode  of  supply  saves  the  cost  of  the  vecepiaeles  ibr  holding 
water,  and  the  oonstaatly  recurring  eapeuse  of  keeping  them  ia  repdln 

The  wlM^e  of  the  af^faumtua  required  lor  the  delivery  of  the  water  is  Requires 
less  expensive  on  this  than  on  the  intermittent  system.     It  was  urged  ^^^  n\^e&. 
as  an  objection  against  the  general  introduction  of  the  system  of  con- 
stant supply  at  high  pressure,  tbat  it  would  render  the  employment  of 
♦  First  Report,  vol.  ii.  p.  27«.    .  t  '"irst  Report,  vol.  ii.  p.  237. 
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much  htgcr  mate  Md  fipm  far  lfe»  dklnlNitiMi  of  the  water  indk- 
pensable.    Axn^f  «fthm»,|&.  ir^efatoed,  tlw  eqgiaeer  of  tlic  East 
Loofiaii  Waterworks  Mron^ly  b^fto  oa  tliis  objection.     On  examioing 
into  its  solidity,  Her  Majesty's  Cominissioiieraput  tbe  foUowuigr  qoeBtion 
to  Mr.  Hawksley*— '<  What,**  ask  they,  <<  is  the  evkleoce  of  £ict  and 
experience  as  to  this  point?"     Mr.  Hawksley  answers: — ^^Direetly 
the  reverse  of  the  hypothesis.    If  the  supply  of  water  for  ocdioary  pur- 
poses be  the  only  consideration,  then,  for  the  same  reason  that  smaller 
pipes  do  suffice  for  the  tenants'  commonication-pipes,  smalier  matas 
will  suffice  for  the  system  of  constant  supply  at  high  presaure.     Where 
20  inch  miuns  are  used  on  the  system  of  periodical  supply,   12  inch 
mains  would  amply  suffice  for  the  system  of  constant  supply  ;  instead 
of  the  7  and  6  inch  mains,  5  or  4  inch  would  suffice ;    instead  of  3 
inch  service-ptpes  for  the  occaaioaal  aopply,  2  inch  would  suffice  for 
the  constant  supply ;  indeed,  for  constant  conyeyance,  sizes  miieh 
smaller  than  these  would  answer  the  purpose ;  but  as  there  are  irregu- 
larities of  draught,  it  is  ueedlbl  to  provide  accordingly.     The  objectioo 
of  Mr.  Wicksteed  is  founded  upon  a  supposed  state  of  thii^  which 
never  does  occur,  namely,  of  all  the  pipes  discharging  water  at  the 
same  time.'* 

This  witness  furtfier  atates,t  that  the  pipes  in  the  metvapelis,  and 
other  places  where  the  Company's  supply  is  only  occasional,  are  larger 
tlian  neceasary,  that  the  water  may  be  ddivered  within  a  stated  time; 
that  in  towns  the  usual  siae  of  the  tenants'  pipes  is  threeM|uarter»  of  an 
inch,  and  in  the  larger  houses  one  inch :  whereas,  with  the  eoastant 
supply,  half-inch  pipes  will  serve  the  same  purpose;  that,  in  like 
manner,  the  diameter  of  the  service*pipes  and  sdb-mains  are,  oa  the 
system  of  constant  supply,  diminbhed  about  one  third,  and  the  we^ht 
of  the  pipes  about  one  half;  and  he  adds  that,  in  point  of  bttU  ^^ 
amount  of  pressure  does  not  pnmtically  miter  into  the  detennioation 
of  the  thickness  of  the  metal  of  the  main  pipes, } — ^'  any  thickaess  at 
which  mains  can,  in  the  regular  course  of  foundry  busine»  be  cast, 
will  affixd  many  times  the  strengUi  requisite  to  retain  water  voder  a 
pressure  of  160  feet.  In  fact,  pipes  are  pioportioaed  aocordiof?  to 
the  dfficulty  of  running  the  roc^l  and  adjusting  the  core ;  and,  in 
practice,  it  is  customary  to  prescribe  a  thickness  of  at  most  oae-^ 

*  First  Report,  vol.  ii.  p.  3S.  i  First  Beport,  vol.  ii.  ^  ^ 

t  First  Beport,  vol.  Vi.  p.  44. 
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of  the  square  root  of  Ihe  dlameier  (ft  Vi),  a  proibrtion  which  has 
no  referenee  whatever  tH  the  strain  arising^  from'  the  pressure.  Pipes 
are  now  cast  lighter  than  formerly,  althougft  th^  pressure  under  which 
▼ater  was  usually  transmitted  h6s  been  increased.'* 

Dr.  Play&ir*  states  that  he  has  endeavoured  to  ascertain  the  validity 
of  the  objections  commonly  urged  against  the  adoption  of  a  constant 
supply  at  high  pressure,  by  the  experience  of  those  towns  which  pos- 
sess such  a  supply ;  and,  with  reference  to  the  first  objection,  that 
stronger  and  larger  mains  and  pipes  are  necessary,  he  says,  actual 
feet  and  experience  prove  the  very  reverse  to  be  the  case.  Thus,  the 
n»nager  of  the  Preston  Waterworks  being  asked — ^^  Does  this  pres- 
sure (160  feet)  render  it  necessary  to  have  larger  and  stronger  mains 
and  service-pipes  than  those  used  when  the  water  is  not  kept  at  high 
pressure?**  This  witness  answers, — "  Quite  the  contrary, '  because  the 
water  being  constantly  on,  and  not  coming  at  intervals,  a  smaller  pipe 
'^  sufficient  for  delivery ;  and  the  pipes  are  not  strained  by  a  sudden 
gush  of  water.  We  never  had  a  pipe  which  burst  from  a  pressure 
of  the  water,  but  we  test  them  beforehand  to  bear  the  pressure  of  300 
feet." 

**  The  evidence  of  the  manager  of  the  Oldham  Waterworks,**  con- 
tinues Dr.  Playiair,  *'  is  still  more  satisfiustory,  because  in  dry  summers 
he  districts  the  water  to  some  of  the  poorer  parts  of  the  town,  having 
it  on  five  hours  in  the  day,  or  on  the  intermittent  instead  of  the  con- 
tinuous system.  He  is  therefore  in  a  position  to  give  correct  informa- 
tion on  both  systems.*'  "  Your  pressure  being  300  feet,  do  you  find  it 
necessary  to  use  stronger  pipes  on  the  system  of  continued  supply  than 
^^  the  intermittent  method?**  <* Quite  the  reverse;  the  pipes  last 
longer  on  the  continued  tlian  on  the  intermittent  system,  as  we  find 
oy  experience  in  those  places  where  we  district  our  water.  When  they 
are  emptied  and  again  filled,  we  find  that  they  corrode  very  &st ;  much 
oxide  of  iron  accumulates  in  than.  They  require  to  be  stronger  also, 
to  withstand  the  sudden  gush  of  water;  for  we  find  that  they  often 
burst,  by  compressing  the  air,  which  must  find  a  vent-hole." 

The  evidence  given  by  Mr.  Hawksleyf  proves  another  important  High  servico 
fact,  that  the  high  service  does  not  occasion  much  additional  eicpense  ;  »ot  expensive, 
that  the  exUra  cost  of  pumping  to  raise  water  to  the  highest  point  for 
which  it  18  ordinarily  required  is  very  slight.    <*  There  is,"  he  say's, 
•     *  SecQod  Beport,  voL  L  p.  412.  f  First  Report^  vol.  ii.  pp^  27,  28. 
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**  ^Hit  ooe  premr^  at  JfTottiiigham,  and  thai  is  the  same  at  aD  time«, 
an4  1^  fo^Dd  to  be  epo^omical*  If  the  water  were  lifted  only  half  the 
heighty  the  saving  would  not  amount  to  mo^a  thaii  about  one  twentietii 
of  the  total  charge.''  "  ^j^uming,"  he  ailc]S| "  the  possibility  of  Tary- 
in^  our  works  without  post,  the  experience  fit  ^ottingbam  is  to  tliis 
effect,  that  F®  coijld  give  eight  or  ten  times  the  present  unlimited 
supply  for  about  a  double  charge ;  that  we  could  raise  all  the  water 
qow  taken  fifty  fe^t  l^igb^r  by  increasing  the  charge  five  or  six  per 
cent. ;  and  that,  were  we  to  lower  the  head  to  half  the  present  heigh'. 
the  saving  of  expense  wo«)ld  i)ot  exceed  si^  or  seven  per  cent,  on  \\a 
gross  charge  \q  the  tenant.  Thus  the  T^ei^t  Water  Compapy  snppli?^ 
1)01)^  ^t  an  an^nal  average  charge  of  about  7f.  6^.,  at  any  level  re- 
quiredy  fven  into  the  attics  of  four  or  five  sfory  buildings.  If  the 
supply  weje  ^ffgrded  iq  the  level  of  the  pj^vement  only,  the  cbargv 
would  not  b^  reduced  qsare  tbftn  W^  per  hpusey  or  for  the  labourer's 
teqem^pt  not  more  tbaq  4rf/' 
Constant  nip.  gQ,  H  i^a^  fuj|her  objected  to  the  mode  of  constant  supply,  that  it 
fewer  officers,  require^  i^  larger  member  of  oncers  to  prevent  waste  of  water,  and  to 
superintend  the  general  management  of  the  works ;  but  the  evicknce 
proves  tl\o  prftctica}  fact  to  b^  direetly  the  reverse. 

"  The  mitnage^^ent  49  much  more  ea^,**  pays  Mr,  HawMey,^  "a^d 
tbe  number  of  inen  necessary  to  superintend  the  distrilmtioo  of  tie 
water  befsomes  much  few^ ;  in  fact  it  demands  very  little  attention 
indeed  when  the  water  is  constantly  ninniug  through  the  pipes;  but 
when  the  water  is  giveu  at  intervalsi  many  persons  ar^  put  to  great  j 
iuconvciQieiice :  then  they  are  complaining,  and  myat  beat^ndedto; 
and  the  ball-oocks  whep  they  go  dqwn  will  stick  very  irequeptly,  and 
theve  19  CQUsequently  ^  great  waste  of  waters  so  that  a  gr«at  qvantity 
of  water  is  not  well  applied.    The  waste  is  very  great  on  the  inter-  | 
mitteut  supply ;  much  n)oref  I  am  satisfied,  than  most  eogineen  aiB 
aware  of,     We  have  found,  in  many  instances,  when  our  supply  ha* 
been  turned  of  a  particular  street  fp*  a  short  time,  the  ball-cock  of  a  i 
cistern  has  goue  down,  %ad  the  water  run  to  waste  after  haviiig  heeu 
turned  ou,    That  happens  in  all  towns  where  the  supply  is  ioterraittent ; 
and  I  believe  the  waste  from  this  and  some  other  cfmse»  is  much  greater  ^ 
than  that  which  occurs  in  a  constant  supply."  I 

.    "  The  constant  supply,'*  continues  this  witness,!  "  m  the  means  of 
•  First  B^orti  voL  IL  p.  4&  t  F>»^  Beport,  id.  u.  ^  33. 
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uight  and  \^y  day  ever  ftinp^.  ji^  ^4^^Vshmep^,„pfcept,  duriog  ^^  j^riod 
of  one  month,  i^^jj,  ,fof.  tlj^  PHfPO?^  of  ^flP^niflent^  .%  wat^  va^ 
shut  off  at  tf^  in  the  leveni^g,.  a^id  tnrn^^  ^^  ^jS^i"  ^1^  ^ve  in  f|^  mQriir 
log.  It  wa3  then  fop,jid  ^hat  it  \y.ouId  hfi  paore  e^fpev^aiye  ^  )|^ep  e;[^ 
turncocks,  do  ^x^  rep^r?  tp  valves^  draw  pJugi?  to  cleans^  ti^e  pip^ 
and  attend  tp  cpfupl^nts.  The  Qrig^ii^  plan  was  therefore  xe^uo^ 
We  fipd  tb^t  one  experi^ce^  man,  ^d  one  bpy  of  ^bop^  ^htef^i 
years  of  age,  are,  on  the  «yi$tj^pi  of  constant  su(>ply,  qpit^  cmQcie)^ 
to  manage  thq  distribution  of  tlie  supply  to  abqut  80p0  ^nisment^,  and 
keep  all  tl^p  work^  of  distribution  in  p^rfi^^  repair,  iftpl^ding  eppki^ 
main-pipe$»  sjsrvicerpipeB,  and  tl^e  tenants'  commui^lpatio^-plpei^,  ^p  i\\^ 
extent  tb^y  are  ]a|d  m^der  t]\e  public  highways." 

70.  I}r.  Playfeif*  s^tes  tfiat  the  ifniform  experience  ^t  OMbai^l  ^^  Prevents  waste 
Prestqn  is,  that   ^  constant  supply  jeconpniis^i  w^ter  j   that  ii>  (blB  ^  ^^ 

system  there  is  very  little  waste  ;  that  cQDoplaints  ^re  seldqf^  made  pf 
unneces^ry  yrajsi^  though  ^be  ^uperii^tei^dent^  are  ^ctiye  in  s^rphifig 
out  grievance^  of  this  If^ind)  apd  that  in  fact  high  pressnrp  renders 
a  running  tap  ^  p^re^^  nuisance,  ffom  the  noise  if  makes  ;  ^t  a^ 
Preston  there  is  pn}y  one  turncctfsk^  who  is  s^f|^pient  for  all  pifrposes) 
that  ap  th^  cocks  and  valvps  in  Oldham  s^re  also  metnaged  by  one  man, 
^bo  is  found  quite  sufficient ;  but  the  manager  states  that  if  }ip  had 
much  to  do  with  the  intermittent  system,  he  would  require  t^rpp  or 
more.  He  ^^ds,— "  I  h^ve  not  thp  slightpsj  dpubt  ^  to  tl)p  pupeyior 
economy  of  thp  t^st^m  of  constc^nt  supply," 

71.  Ill  their  examination  of  Mr.  Hawksley,  IJer  Majesty's  Commisr  Acts  as  ite  own 
Monerst  say, — "  An  objection  to  the  introduction  pf  watpr  into  the  ^  *^* 
houses  of  the  poorest  cl^sse^  is  thus  stated  l)y  Mr.  Wicksteed : — '  Whep 

a  landlord  has  jgo(  twfaUy ,  qr  tj|irty,  o?  forty^  or  fiffy  JiQi^sps,  an(J  requie^ 
a  supply  pf  ^^ter,  if  th^y  are  poor  houses,  ^t  is  frpq^pn^ly  given  by  Qnp 
common  st^ndcock  to  a]l  thp  houses.  If  he  wa^  to  put  a^epar^te  supply 
to  those  houses  by  a  lead  pipe,  the  Ipad  pipe  would  t)§  tJi«ro  in  tb^ 
evening,  J)ut  wpnW  be  gfjne  ip  X\\^  Wprpingj.'  '  IJw,  ^9  yp^  find  thftt 
the  tenaftt^  py^ftpt,  ^r  the  ^^p  of  tjie  le^d,  tp  cut  of  their  pw^e  myt 
jUes  of  f^T  i  ^  wh^t,  linger  ftU  cirpumst^c^,  i?  yonr  f^wtt  expe- 
rience on  the  point?'  *  We  haye  some  of  .^h^  joprest  m^  wor^t 
condUipn^  peopje  in,  Nottingh^,  and  we  scarcely  ej^er  ^«P^i«»ce 
•  Secopd  IJeport,  Tpl.  L  p.  413.  .  t  First  Ueport,  vol.  ii.  p.  36. 
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anything  of  ttie^HWi''  in'"^,  ^^  ^i^t  kt  lilghpresBure  seizes  a<;  a 
police  oh'  thejiipe.  The'cxHffik^'bt  i  cock;  wltfe  tte  water  at  high 
presBoi^,  is  ratlier  too  dHfituU  )a  ittatt^  to  do  quietly :  knocking  up 
iff  too  noisy ;  Miien  a  knitfe  {k  piit  tito  such  a  pipe,  and  a  slit  ij 
made,  a  ^arp,  Hat,  ^de  stream  iskies,  very  inconvenient  to  the  ope- 
ator ;  and  when  the  pipe  is  divided,  there  is  a  full  rush  of  the  jet 
to  denoance  the  thief.  We  have  I^  pipes  all  over  the  town,  in 
the  most  exposed  places,  and  I  can  affirm  that  such  an  event  rarely 
oocuTS  otU  of  the  houses,  and  never  within,^ " 

"  It  has  been  stated  in  evidence,"  says  Dr.  Playfair,*  "  that  it  would 
be  impracticable  to  lay  on  water  into  the  houses  of  the  poor ;  for,  if  a 
leaden  pipe  were  introduced,  it  would  be  there  in  the  evening  and 
gone  in  the  morning/'  This  general  charge  of  theft  I  find  unwar- 
ranted by  actnal  experience.  In  Preston  and  Oldham  there  are  no 
stand-pipes,  the  water  being  always  laid  on  in  the  houses,  and  in  the 
former  town  the  pipes  are  unnecessarily  exposed,  and  yet,  in  the  ex- 
perience of  ten  years,  only  two  cases  of  thefl  have  occurred  to  the 
total  amount  of  15^.,  and  one  of  these  was  in  an  unoccupied  house.  la 
Oldham,  with  an  experience  of  seventeen  years,  the  manager  never 
heard  of  one  case  of  theft.  Thefts  of  this  kind,  if  at  all  to  be  feareJ, 
are  much  more  likely  to  occur  on  the  intermittent  than  on  the  con- 
tinuous system,  for  the  water  acts  as  its  own  police,  and  betrays,  wliiJe 
it  drenches,  the  thief." 

Costa  only  one       72.  The  result  of  the  whole  is,  that,  fi-om  the  arrangements  and  eco- 

ppnny  per  i        ^  v  i» 

^eek.  Bomies  of  the  system  of  constant  supply  at  high  pressure,  an  unliniiteii 

quantity  of  filtered  water  is  affoixied  at  every  moment  that  it  is  needeii, 

night  and  day,  at  the  cost  of  one  penny  per  week.' 

Thus  Mr.  Hawksley  states  that,t  "  "Water  is  given  into  the  houses 

of  tlie  labouring  classes,  on  the  system  of  constant  supply  at  high 

piBssore,  at  Nottingham;  at  the  cost  of  one  penny  per  week ;  that  a 

two  or  threiB  story  house,  of  three  rooms,  is  supplied  for  this  sum  ; 

that  at  this  charge  tenants  have  any  quantity  of  water  they  choose  to 

take  ;  and  tbrt  more  than  five  thousand  houses  inhabited  by  the  poorer 

ctaases  are  supplied  in  this  manner,  the  tenants  being  charged  by  the 

ownew  one  p^nsy  a  utrd^,  in  the  shape  of  additional  rent,  and  this  sum 

giving  the  Company  its  feir  interest  and  remuneration  for  a  constant 

and  unlimited  sup^  .efi  ffltered  water."     «I  thhik,- adds  tfife  wit- 

•  Second  Report,  toI.1.  p.  '411.  f  First  Report,  toL  il  p.  35. 
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e^,*  "I  had  better  fzfl^n^\^f^  t|ffi  TS;9;^Pj.fC!on|5fti|y,,9^iw.  *om 

ve  landlord  an  accoy/jt  of  ithl^  i^n^,pf.  f;^^,hqiife,  an^l^^oa  !,»,  in  U?e 

ound  of  the  rent,  and  allows  t^^pdlord,  aidi^CQunt;  of  25.  per  cont. 

uhich  reduces  it  to  9d,  ia  the;  pound  on  the  ^ ent)  to  cover  any  inci- 

ental  losses  he  may  sustain.    ,  Supposing  a  house  were  let  at  6/.  a 

ear,  2«.  4dL  a  week,  the  Company's  first  charge  would  be  69*  a  year ; 

lit  then  the  landlord  would  receive  back  again  an  allowance  of  U.  6dl, 

hich  would  reduce  the  charge  to  4s.  Gd.,  and  practically  the  landlord 

vould  increase  his  rent  Id,  per  week;   so  that,  probably,  by   that 

rrangement  he  might  lose  by  each  tenant  2d,  in  the  year." 

According  to  Mr.  Robert  Thom,t  who  for  the  last  thirty  years  has 
>jid  attention  to  the  mechanical  means  of  supplying  towns  with  water, 
md  who  has  himself  supplied,  amoi^  other  towns,  Greenock,  Paisley, 
i!*d  Ayr, — "a  sups>^  of  two  cubic  feet  of  water,  or  about  thirteen 
bullous  per  diem  for  every  individual  of  the  population  is  afforded  at 
he  following  charges: — At  Campbelltown,  a  fiimily  of  five  indi- 
Idual5,  at  the  rate  of  about  1; .  4(/.  per  annum  ;  at  Ayr,  2f.  2d, ;  at 
[*aisley,  2s,  9d,;  at  Greenock,  2s.  6d, — five  per  cent,  being  allowed 
•  ?r  the  capital  employed,  and  the  expense  of  wear  and  tear,  and  the 
Large  far  superintendence  and  the  like  being  included  in  the 
-stimate.'* 

"  If,"  says  Dr.  Playfeir,t  "  the  unstinted  and  constant  supply  of 
\\  ater  be  essential  to  cleanliness,  and,  indirectly,  to  a  healthy  tone  of 
»ociety  among  the  lower  orders,  as  few  will  be  inclined  either  to  dis- 
pute or  to  den^,  it  becomes  an  important  question  how  the  benefits  of 
t  Lis  essential  necessary  of  life  can  be  best  extended  to  every  peison  in 
a.  community.  Of  course  the  best  means  are  the  most  economical ; 
f^jr,  wherever  much  expense  must  be  incurred  ifi  an  improvem^it, 
luany  obstacles  are  immediately,  presented  to  its  execution*  Now 
here  the  advantages  of  the  natural  system  are  vexy  obvious;  foor,  in* 
.>^tead  of  having  to  provide  tapks,  at  an  average  expense  of  2^  to  each 
cottage,  and  a  communication-pipe,  generally  at  a  cost  of  1/.  more, — 
by  the  natural  svstem,  apd  by  a  few  judicious  improvements  on  it, 
the  total  expense  never  amounts  to  one-sixth  of  this  sum,  and  is  gene- 
rally considerably  less.  In  Preston  the  average  post  per  tenement  is 
from  5s.  6d,  to  6s, ,  and  in  Oldham  it  is  7*." 

*  F'mt  Beport,  voL  ii.  p.  47.  t  Ptost  Aoport,  toU  H.  p.  7. 
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l8  universally        H,  Pijihti/.    TPfie  evidence  'furtne^'siiowis'*9iiii  the  mode  of  constant 

pracuca  e.        supply  is  universally  prac^cafile.' 

*^TIius,"  Mr.  flawksley*^^  states,  '*  Aat  aiiy  company  that  possesse 
an  ample  quantity  of  water  at  its  works,  and  a  sufficient  reservoir  in  ai 
elevated  situation,  may  adopt  this  mode  of  supply  without  difficulty  oi 
disadvantage,  and  indeed  the  difficulty  and  disadvantage  is  far  from 
insuperable  when  an  elevated  reservoir  cannot  be  obtained."  Oa 
being  asked — "  I)o  you  conceive  that  the  high  pressure  could  be 
engrafted  on  the  present  system  in  London,  without  a  very  material 
difficulty  in  point  of  expense  ?*'  This  witness  answers, — "  1  think  i^ 
might,  particularly  if  the  supply  were  constant.  I  think  there  would 
be  no  difficulty  in  the  arrangement." 

As  the  result  of  a  careful  calculation,  Mr.  Hawksley f  further  state5^ 
*'  that,  supposing  the  daily  supply  of  the  metropolis  to  be  equal  to  a 
lake  of  fifty  acres,  of  a  mean  depth  of  three  feet,{  a  first  investment 
of  15^.  per  head,  or  9d,  in  addition  to  the  annual  water  charge  of  ecclj 
oi*  the  population,  would  enable  a  constant  supply  of  the  purest  sofl 
water  to  be  delivered  at  all  hours,  into  every  story  throughout  Londonj 
and  that  without  injury  to  the  interests  of  the  existing  com^nies,  whd 
might  derive  their  supplies  from  this  common  source.  A  very  consii 
derable  economy  of  management  and  working  expenses  would  iiKlecvl 
result  from  this  consolidation  of  engineering  operations,  wMch  wouki 
go  far  in  reduction  o^  the  increased  charge  of  9rf.  per  ainum.**  lU 
also  shows  §  that  a  constant  supply  of  pure  and  filtered'  water  might 
be  brought  from  Windsor  to  the  naetropoUs  at  a  charge  not  exceeding 
2d,  per  \^efek  per  house,  one  with  another,  or  at  id.  per  week  for  the 
lowest  class  of  tenements. 

Mr.  Joseph  Quick,  ||  engineer  of  the  SoutHwark  Water  Company, 
states  that  he  entirely  concurs  with  thfe  evidence  given  by  Mr.  Hawks- 
ley,  as  to  the  pratticability  and  great  advantage  of  substituting  a 
system  of  constant  supply,  night  and  day,  at  high  pressure  for  the 
present  system  of  intermittent  supply;  that  he  has  calcukted  the 
additional  expense  that  would  be  incuTfed  per  ^eek  per  tenement  for 
such  an  increased  supply  within  the  district  supplied  by  the  Southwark 
"Water  Company;  that  this  expense  wouM  be  three  half-pmee  jier 

*  Fizsi  Bepoftp.T9l.  lii'pw  36«         t  First  Repoct,  yoL  IL  p..>6a 
t  First  Report,  vol.  ii.  p.  34.  }  First  B^ort,  vol.  u.  pp.  40—48,  59,  60. 
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k'  eek  ;  alid  tbal  a  large  ptt)portioti  of  ftiis  extra  expense  WouM  ultimately 
^  saved  by  dispefisiifg  with  (h^  necessity  o^  the  .water-butt  and  tank, 
Old  all  ibe  expense  Connected  with  their  ^ear  tk6d  tear,  and  their 
-t^pairiog;  renewing,  and  cjeaniing. 

"  If  the  bbtt  were  got  rid  of,"  inquire  the  bommissioners,  **  by  the 
»jstem  of  constant  supply  at  high  pressure,  supposing  adequate  powers 
rt  ere  giveii,  and  the  water  were  laid  on  by  the  Company,  at  what 
.'vpense  per  tenement  could  it  be  done? **  ¥his  witness  answers:  " I 
believe  that  with  iron  pipes  it  might  be  carried  up  to  the  first  floor  at 
an  outlay  of  from  20^.  lo  2^8.  per  tenement ;  that  is,  for  a  four-rooAed 
Ijouse.  A  further  economy  might  be  effected  ty  carrying  up  one 
der\dce  for  two  houses,  and  making  branches  from  it." 

Mr.  Vf,  C  Myln6,  the  engineer  of  the  New  River  Waterworks, 
trives  ^  similar  testimony  a^  to  the  perfect  phicticability  of  making 
Mich  a  modification,  at  least  of  these  waterworks,  which  at  present 
supply  900,000  inhabitants  of  the  metropolis,  as  would  meet  the 
exigencies  of  any  service  that  could  be  demanded,  and  ^'  at  a  com- 
paratively inconsiderable  distributory  expense."  Her  Majesty's  Coni- 
inissioneiSy  in  their  examination  of  this  witness,  request  of  him  an 
answer  to  the  following  statement :— "  The  Commissioners  have  received 
evidence  as  to  the  public  wants,  and  especially  of  the  wants  of  the 
poorest  classes  of  the  population  >  and  as  to  the  practical  operation  of 
an  extended  system  of  supplies  in  different  towns;  from  which  it 
appears  to  be  desirable— That  the  system  of  supply  for  the  poorer 
classes  of  bouses  by  oomqaon  cooks  or  tanks  for  several  tenements 
<»hould  be  sufierseded  by  an  extended  system  of  supply  earried  into 
every  separate  tenement.  That  the  system  of  pepodical  or  intermitted 
supply  should  be  generally  extended  Iq  one  of  constant  supply  at  all 
times,  night  and  day,  and  kept  on  at  high  pressure,  as  in  seveial  towns 
and  plaees,  so  as  to  supersede  the  necessity  of  having,  and  kee$>ing  in 
good  coaditioii^  water4mtts  or  tanhs,  so  as  to  be  used  also  early  in  the 
mornings  for  cleansing  and  waterii^  the  streets^  and  at  nights  to  be  in 
immediate  readiness  on  the  af^catioq  of  a  hose^  to  be  thrown  over 
the  bouses  in  tiie  eveat  of  a  fire.  Assuming  it  to  be  desirable  and 
necessary  to  meet  the  puUio  wants  in  these  respects,  and  cany  out 
such  a  measure,  do  you  think  that  the  requisite  supply  could  be  ren- 
dered by  the  Kew  River  Company?"— This  witness  replies:  *' There 
♦  First  Eeport,  vol.  iL  pp.  113, 114. 
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the  existing  vorl^y  perhaps. er^  ti>j»fi  /^t^l^.hgypi^  that  wfaieh  mi^hc 
be  required,  provided  the  Comp^f  wer&empo^^Fed  to  Uik^thatquaotitj 
out  of  the  river  Lea,  or  from  Uie  ..Thamesr— -the  latter,  however,  is 
subject  to  much  objection  as  to  quali^ ;  and  at  present  the  quantity 
from  the  Lea  is  limited.  Tet  it  is  mj  opinion  that  by  improvemenls 
that  might  be  made  in  the  navigable  channel  of  the  river  Lea,  and  by 
making  equitable  compensation  to  the  ooillen  vhere  any  loss  of  power 
might  be  occasioned,  sufficient  water  of  the  quality  of  the  Kew  Biver 
may  be  obtained  for  the  public  service,  and  no  injury  occaaioiied  to  tk  | 
navigation/'  I 

^'  Persons  residing  in  London,'*  says  Dr.  Arnott,*  "  are  not  so  veil  | 
supplied  as  the  inhabitants  of  New  York,  where  a  rhrer  of  water  ins 
lately  been  conducted  into  the  town,  giving  tour  times  aa  much  water  I 
to  about  400,000  inhabitants  as  enters  London  for  about  2,000,000 ; 
but  it  would  be  quite  possible  here  to  increase,  to  any  amouot,  tk 
quantity  of  excellent  water  taken  from  the  Thames  at  a  suitable  dis- 
tance above  the  town." 

Poor  williDg         74.  Sixthly,    It  is  further  proved  in  evidence,  that  whatever  may  be 
to  pAy*  *f  M.  #  * 

the  additional  cost  of  affording  this  constant  supply,  the  poor  at  least 

will  willingly  pay  their  share  of  it. 

^'  Landlords  and  tenants,"  says  Mr.  Hawksley^f  ^'  c^pially  require 
a  supply  of  water,  which  the  Company  afibrda  uainterroptedly.  When 
the  Company  introduced  the  uninterrupted  supply  at  i]C^dttii{|bam,  the 
poorest  tenants  required  it  of  their  landlords.  The  lancQofda  thcneatd, 
*  tt  you  will  consent  to  pay  an  additional  penny  per  w^ki»f  rent,  ire 
win  try  to  arrange  it  with  the  Company/  This  was  the  ease  in 
thousands  of  instances.  The  chaige  was  in  ihese  cases  rafikie  upon 
the  landlord,  and  he  put  it  iqpon  his  ceo^  and  the  taaavti  most 
cheerfully  paid  it." 

<<I  have  a  strong  objection/'  adds  this  witnessi^  '-^  to '^pply  t2te 
poor,  in  respect  of  their  dwellinga,  with  any  article  at  a-  lowtf  late  than 
that  at  which  it  is  supplied  to  their  more  wealthy  neigUboiiia;  for  the 
difference  passes  in  a  very  direct  manner  into  tlie  pockets  of  their 
landlords,  who  are  .thereby  enabled  to  let  their  houses  nt  a  higher  icnt 

♦  Fim  Rejwt,  votli  i.  p.  83*  f  Fim  Report,  xrA.  ii. V  »9' 

.  ^  ^,  Fir»t  Beport,  vol.  iL  p.  38. 
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Lii  1^  cMM  ethe^ifltt 'dbttffittUidii  ^;%^ 'faUktibe,  ihe  house  I 
cupy  '9r&^  to  he  (febiMh^betf  l>y' Afef  oiflPUliii^i^t'  ttom  the  rates 
i  taxes  with  whidh  itiil'ii^'^liili^,  the  <$^r  Would  immediately 
tain  a  rent  higher  hj  at  le^  th^  fiill  amdiln^  6f  the  exemptions.  It 
I  lately  become  the  iksMoft  ib  iJacify  the  jpresumed  opposition  of  the 
rkin^  claaes  (which  is  in  reality  commonly  the  opposition  of  the 
ill  ownen)  to  proposed  local  Acts,  by  inserting  clauses  to  exempt 
m  from  the  (^ration  of  rating  enactments ;  a  &shlon  which,  while 
Iocs  not  benefit  the  working  classes  to  the  extent  of  8ixpence,'has 
effect  of  compelling  the  non-holders  of  cottage  property  to  sub- 
be  unjuBtly  to  the  rental  of  others,  the  holders  of  such  property. 
i  attention  of  Parliament,  it  appears,  has  not  yet  been  attracted  to 
i  abase.*^ 

&fr.  Tkonrns  Ashton,*  manufiicturer  at  Hyde,  who  has  introduced 
ter  into  about  three  hundred  and  twenty  houses  occupied  by  his 
>oaren,  being  asked  ^^  Has  the  change  of  practice  given  satisfaction 
your  tenants  ?"  answers,  "  I  know  no  alteration  that  has  given  so 
ich  ;  there  is  nerer  any  complaint  in  paying  for  the  water.  They 
r  they  save  money  by  it ;  that  the  saving  in  cans  and  tubs,  which 
re  cotitiiiually  broken,  would  almost  pay  the  expense." 
"There  is  much  cohcurrent  evidence,**  says  Dr.  Playfiur,f  "to 
3ve  that  there  b  no  boon  more  highly  prized  by  the  poor  than  an 
stinted  supply -df^wbter^  iinil  that  there  is  no  necessary  for  which 
ty  wnuld  litore  Wfllihgly  pay  a  fair  and  adequate  price.**  The  evi- 
nce of  Mfi  Thbntes'.Sumiier,  an  intelligent  collector  of  water-rents 
PrestiMl;  okay' tut  eit^:  "Do  you  find  much  difficulty  in  procuring 
B  waterfronts' iH)ni ' dottag^  properly?**  No,  ihey  come  iii  pretty 
^,  aecerdiMg  toT'th^'  times;  generally  speaking,  we  have  hot  much 
mble.  Cottage  initiates  %x€  i^rtSc'ul^ly  well  pleased  t6  have  water 
d  on  ixilo  th^ir  hbijses,  aM'9o  n^t  se^  fo  Have  kdy  objection  to  pay 
r  it.  Those  who  have  been  accustomed  to  the  supply  of  water  find 
e  benefit  of  it  )k>  great  tVat  tfiey^wfll  n6t  live  U  cottages  where  it  is 
1  laid  onrraml'th^  vkliidit  s6  bigtily,  that  4' threat  to  cut  off  their 
pply  C9taaei' h  iipe^  piLJtimit\^  the  aVr&irs'.  thi  this  account  we 
ve  very  IHttelttftiii  the  cone^tion.*^— ^''DoyoU  know  exactly  the 
aount  nf  :ioi6 1  doeB'it  tktle^  thte^'  per  cent.  J**— » 1  cannot  say  pre- 
sely,  but  J  believe  it  is  much  under  three  per  «ent.*''  '^Fi'otn  your 
♦  Firrt  Keport,  voL  ii.  p.  09.  '•  '    f  Seibilil  l^yoet,  vol.  L  p.  410. 
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etperifince  As  a  coIleetoiT)  are' you  dfopiutoii  t))itft,  i/  the  legisktu 
compelled  water  io  be  laid  oA  to  eac&  cottage,  the  inmates  woui 
object  to  the  additional  rental  thus  oocasioiled  ?** — "  I  believe  that  tU 
would  not ;  indeed,  t  am  sure  that  they  would  be  \etf  willing  to  ja 
the  additional  reht/^ 

'« tiaving  befeA  informed,**  says  Mr.  "toynbee,*  "  ot  the  practicablLt 
o^  liaying  on  pure  ^vater  constantly,  at  a  penny  a  ^eek,  I  have  asteil 
great  humber  of  the  patients  whether  they  would  consent  to  pay  j 
additional  rent  of  2d,  a  week  to  have  the  water  laid  on  in  thdr  ro-cni 
and  tkey  have  expressed  warmly  their  willingness  to  pay  erven  mort 
that  sucti  payment  would  be  but  a  tride  for  such  a  '  blessing'  as  tLt 
have  termed  it.  'i'hey  have  hot  coniplaiued,  because  fbey  ntvt 
imagined  the  practicability  of  any  amendment," 

'^  I  can  state  a  circumstance,^  says  Mr.  Liddle^f  "  to  show  ho' 
much  they  appreciate  the  Convenioice  of  having  water  brought  intutL 
premises.  In  a  place  in  Cart  Wright-street,  where  therte  ia  a  numlrj 
of  small  tenements  surrounding  a  piece  of  waste  ground,  which  teL^ 
ments  are  occupied  entirely  by  the  labouring  classes,  a  wdi  ima  reoentJ 
been  sunk  by  the  landlord,  and  a  large  tank  ejected  o^er  the  wtji 
This  tank  is  filled  by  horse-power.  From  this  tank  pipea  are  carht^ 
and  the  water  distributed  into  several  houses.  1  may  mentioo,  a 
evidence  of  their  appreciation  of  the  supply,  that  they  now  pay  3^.  6d 
per  week  as  rent,  in  lieu  of  2s,  per  tenement,  which  they  formerly  parj 
It  appears  that  these  houses  were  ^r  many  years,  in  th«  opinion  of  tb 
landlord,  underlet ;  but  the  tenants  consider  that  tha  increase  of  ti 
rent  arises  from  the  supply  of  water."^ 

"  I  would  willingly  pay  f5rom  6d,  to  9(i.  per  waek,**  says  a  poo: 
labouring  many|  <<  Ht  water  was  laid  on  in  my  room  i  it  woiJd  be  a  grei: 
saving  of  time  and  expense ;  for  if  I  want  a  cup  of  ooffise  in  the  moni 
ihg,  I  am  obliged  to  get  up  and  fetch  the  water  from  a  distanee,  or  el^ 
to  go  to  a  cofifee-shop^  where  I  am  charged  m(»e  than  it  wwild  cost 
me  at  home."  He  further  described  the  eonditioa  *  of  the  court  in 
which  he  was  living  by  stating :  ^*  There  is  but  one  privy,  which  i^| 
always  in  a  filthy  state.  I  am  frequently  obl^ed  to  clean  it  myselfj 
which  is  a  most  filthy  job.  I  would  willingly  pay  a  sum  weekly  f.  r| 
the  convenience  of  a  water-closet  for  myself  and  family,  to  be  sa^ei 

*  Ficst  Rep^rv  voIjI.  f*  86.-  f  .  Fint  Beport,  ^vt  i.  ^  107. 

{  Mr.  Liddle's  Evidence.    First  Report,  yol.  L  p.  103. 
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b  very  unpleasaiit  M^dt-  €ft  debtiitig  ihtSf  ^omntoli  privy  in  tarn.  I^ 
iter  were  laid  bb  in  the  hoifee,  all '  of  us  klbouriDg  m^n  would  keep 
irselves  much  cleaner,  and  our  boudes  would  be  mucli  cleaner.  The 
boar  of  fetctiing  the  water  id  tKe  principal  reason  why  the  houses  are 
)t  kept  clean.  The  water  which  we  keep,  in  the  house  in  tubs  soon 
•comes  spoilt  and  unfit  to  be  used  as  drink.  I  would  willingly  pay 
penny  a-week  to  have  tKe  court  and  outside  of  my  house  ,kept 
ean. 

75.  Tlius  fiir  the  superiority  of  a  constant  over  an  intermittent  supply  Constant  sup- 
r  water  has  been  argued  chiefly  on  the  ground  of  the  public  conve-  p,^^t1on^  "* 
ience  and  health  ;  but  it  is  equally  advantageous  wilh  a  view  to  the  against  fire, 
rotectton  of  property.  It  is  the  certain  and  the  only  efficient  means 
f  arresting  the  devastation  of  fire.  It  is  stated  by  Mr.  liawksley,* 
hat  wherever  there  is  a  constant  supply  of  water  at  high  pressure,  it 
I  easy,  in  the  space  of  two  minutes  after  the  first  alarm  of  fire,  to 
ving  water  at  the  rate  of  thirty  gallons  a  minute  to  hear  upon  any 
louse  in  which  a  fire  occurs.  On  the  other  hand,  it  Is  found  that  in 
tonntry  towns,  at  least,  the  average  space  of  time  before  d  fire-engine 
i&D  be  brought  to  the  spot  and  set  to  work  is  half  an  hour.  It  is 
sitimated  that  when  the  fire  broke  out  in  the  Exchange  at  Nottingham 
rater  at  the  rate  of  120  gallons  per  minute  was  poured  upon  the  flames 
ind  all  around  the  building,  and  it  is  considered  probable  that,  but  for 
titU  quick  and  aiiiple  stipply,  the  fire  in  question  would  have  been  as 
ntensive  as  the  recent  fire  at  Haihlburgh. 

Mr.  Jose^  Qiiick  dtatesf  that  under  this  system  of  constant  supply 
it  high  pressure,  even  the  smallest  street  might  be  supplied  with  a 
three-iiich  inaiu,  afilbrding  at  least  one  40-feet  jei,  which  is  equivalent 
to  keeping  the  power  of  one  engine  and  twenty  men  at  every  door,  to 
«ct  at  one  minute's  notice  afl^  the  first  alarm  of  fire. 

Mr.  Robert  Thorn,  gives  similar  evidence,^  and  says  that  no  town 
<^ght  to  be  ooDsidered  fully  supplied  with  water  unless  the  pipes  are 
kept  constantly  full,  and  arrangements  are  made  by  which  a  powerful 
lorce  ot  water  can  be  taken  from  them  at  a  minute's  notice  to  extin- 
guish fire  at  any  part  of  the  town,  high  or  low. 

At  Preston,  for  the  last  three  or  four  years,  the  use  of  fire-engines  Use  of  fire-cu- 
^  been  entirely  discontinued.     On  an  alarm  of  fire  the  practice  in  ieded. 

*Fim]fiepQt^in)l.ii.p.  65.  f  Firft  Rapert»  wU  ii.  f*  139. 
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this  town  M  i^nstantl^  to  ^i^e^ja  fr(^,^a  ^}y^  bjj  means  of  whk\ 
water  can  be  tbrowu  to  the  top  of  the  highest  building'.  For  the  suu 
of  2L  each  plug  can  be  fit^ted  m  sp  as  to  admit  two  hoeeSito  be  screwtJ 
to  it,  and  thus  to  furnish  two  jets  j  that,  is  to  say,,  for  the  sum  of  £m 
pence  per  annum  every  house  in  this  town  can  be  supplied  with  arrangt'- 
ments  for  the  extinction  of  fire  equivalent  to  four  engiues  k^t  c^l^ 
stantly  at  its  door  for  its  own  exclusive  use.  The  practice  and  ex- 
perience at  Oldham  is  the  same.  ^'  In  five  cases  out  of  ets^"  saLj»  Mr. 
Emmott,*  the  manager  and  engineer  of  the  Oldhiun  water-works^  ^*  the 
hose  is  pushed  into  a  water-plug  and  the  water  thrown  upon  a  buildii^ 
on  fire,  for  the  average  pressure  of  water  in  this  town  is  146  leet ;  bj 
this  means  our  fires  are  generally  extinguished,  even  before  the  hea\^ 
engine  arrives  at  the  spot.  The  hose  is  much  preferred  to  the  engine, 
on  account  of  the  speed  with  which  it  is  applied,  and  the  readiotsA 
with  which  it  is  used  ;  for  one  man  can  manage  a  hose  and  throw  li^ 
much  water  on  the  building  on  fire  as  an  engine  worked  by  many  mti.. 
On  this  account  we  very  rarely  indeed  use  the  engines,  as  thqr  possasa 
no  advantage  whatever  over  the  hose." 
Saving  on  In-  75,  Availing  themselves  of  these  arrangements,  many  mannfectun-n 
have  water  laid  on  in  every  story  of  their  fectories,  with  plugs  attacbtd 
and  the  hose  in  constant  readiness ;  and  some  have  water  laid  on  ewt 
in  every  room.  In  one  of  these  instancest  "  the  pipe  terminates  in  j 
transverse  tube,  at  both  ends  of  which  there  are  hollow  iron  cjlindtr^ 
perforated  with  holes,  and  capable,  when  the  water  is  turned  on,  u^ 
throwing  the  water  with  g^eat  force,  and  deluging  eveiy  part  of  iW, 
room.  The  pipes  are  so  arranged  that  the  watchman  at  the  bottom  o:\ 
the  outside  wall  of  the  building,  by  simply  turning  a  cock,  can  tfari^i 
an  unlimited  quantity  of  water  into  every  comer  and  crevice  of  tk 
room  on  fire." 

In  consequence  of  the  increased  security  afforded  by  these  arrange- 
ments, many  of  the  mill-owners  have  ceased  to  insure  their  propeity. 
In  the  case  just  mentioned,  in  which  water  is  carried  into  every  ixhiu 
of  the  factory,  the  cost  of  fitting  up  the  apparatus  was  150/.,  and  4/. 
per  annum  is  paid  for  the  supply  of  water.  The  owner  of  this  lactoir 
was  accustomed  to  pay  for  the  insurance  of  his  mill  200/.  per  annum, 
which  insurance  he  now  discontinues ;  so  that  for  an  axmual  charge  of 
14/.  he  obtains  the  same  or  greater  security  against  loss  by  ^re  as  he 
•  Second  Keport,  vol.  i,  p.  406.  f  Second  Keport,  vol.  i.  p.  406. 
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by  the  annuil  payment  of^'JOfi^!'*  /']^ui:ttie  expense ^6^  fitting  up  a 
chouse  with  plugis  in  eacK'kdi^'only  li  from  ^61.  to  'SO/.^f  a  guinea 
lually  in  addition  teihg'cKiarged'fof'thesiippty  of  water;  so  that 
total  annual  cost  i8  aT>out  two  gtiineksl  '  !l^6w  the  insurance  of  the 
illest  class  of  warehouses  amounts  to  20/.,  and  many  pay  from  500/. 
300/.  In  Manchester  the  saving  of  insurance  on  sixty-six  thousand 
Lses  is  20,000/.  per  annum  ;  in  the  metropolis  it  would  be  much 
ve  100,000/.  It  is  stated  by  Mr.  Holland,  that  the  actual  destruc- 
I  of  property  in  Manchester  by  fire  considerably  exceeds  20,000/. 
ear.  According  to  the  police  returns  the  estimated  value  of  pro- 
ty  destroyed  by  fire  in  Manchester  during  the  last  five  years  is 
i,305/.  Ss.  3c/*  From  the  facts  just  recited  it  must  be  regarded  as 
ery  moderate  estimate  which  assumes  that  at  least  one-third  part  of 
t  destruction  would  be  prevented  by  a  constant  supply  of  water  at 
h  pressure.  It  is  probable,  indeed,  that  the  saving  of  property  by 
diminution  of  the  loss  by  fire  would  be  equal  to  half  the  entire  cost 
tlie  water  supply.  J  On  these  grounds  Her  Majesty's  Commissioners  Recommcnd- 
ommend  §  « that  for  increasing  the  protection  of  property  from  fire,  ^^^^^^^ 
all  cases  the  supply  of  water  in  the  mains  be  not  only  constant,  but  Commis- 
0  at  as  high  a  pressure  as  circumstances  will  permit,  and  that  fire- 
i^  be  inserted  in  the  mains  at  short  intervals/' 

H.  From  the  whole,  then,' it  appears  that  the  public  interest,  and  Constant  sup- 
)Te  especially  the  welfare  of  the  poorer  classes,  absolutely  requires  ^J^*  ^^^^^^ 
It  the  mode  of  intermittent  supply  should  be  abandoned,  and  that  the  pulsory. 
item  of  constant  supply  at  high  pressure  should  be  generally  intro- 
cod.    It  has  been  proved  by  incontrovertible  evidence  that  this  con- 
int  and  high  service  is  the  most  economical,  and  that  it  is  also  uni- 
Rally  practicable  ;  and  yet  the  public  have  no  power  to  enforce  its 
neral  adoption.     This,  therefore,  is  a  case  in  which  the  public,  and 
P€cially  the  poorer  classes,  being  wholly  unable  to  protect  themselves, 
quire  legislative  aid.     A  water  company  is  a  trading  body,  investing 
pital,  with  a  view  to  profit,  in  a  public  work.    For  the  better  per- 
rmance  of  this  public  work  they  ask  the  legislature  to  grant  them 

•  SecoQd  Heport,  vol.  i.  p.  407.  f  Second  Beport,  vol.  i.  p.  406. 

litis  sorely  dearable  that  the  inhabitants  of  Liverpool  should  make  an  estimate 

the  aecnal  ttmimnt  <xf  money  they  "wotild  hav^  to  pay'f>r  aU  nnUmitdd  supply  of 

itered  vater,de]W«Ded  at.  high  promre  to  every  faouBt  in.  the  towifhejfond  iha  sola 

ey  annually  lose  by  their  jfrequent  and  dreadfol  fires,       ,  ^ 

h  Secoad  Import,  vol.  L  p.  103. 
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l^;w  «HMi  pwers,  it  Im  ap.fjf)f}oHl>4^  right,  «^p|j  it  is  ^ts  iatj,  to  uk 
9ec^riU^l  far  (te^c^ue  perforfli^^:9f  4hfi  P^l>!jM  «enrice  i^  qnestiw 
Tli^t service  }p  the  i>re^^  ca^  qiR  \>e  dulyppffonne^only on ouecoi 
ditiQQ,  f)^nie)y^  tb^t  tjie  pupp]^  of  w^^r  l)e  CQPf  t^t  f|il4  «t  high  presAin 
Tpur  Coromittes  th^r^pre  suj>|nit  thaj;  no  iif^r  oompaiif  ought  i 
future  tp  1)6  est^Uiahef}  i^pder  logialative  sanction  i^l|oat  the  strk 
enforcement  of  t|)i«  condiMoP* 
Compensation  78.  For  tha  aai40  re^30ns  tl^ey  ar^  pf  opinion  that  all  enlisting  v^ 
Com^k-s.  cpmpftnjes  ought  tp  he  require^,  within  ^  re^spi^le  time  and  on  du 
compepsatipn  fpv  Ipw,  tP  ip<Hiify  tl^^ir  wo^k«  it)  ^ch  a  n^nner  as  \ 
enable  them  to  introduce  the  system  pf  ppn^tant  supply  ath^  pra 
sure.  The  trouble  and  expense  whieh  the  cbvige^  from  the  iiitonui 
tent  tP  the  cppstant  service  may  ii|  some  instances  acfsam^i  wgin  fi^ii 
in  the  opinipp  of  ypur  Cppopiitiepi  to  pf^VfPt  the  le^^it^mt  fmi 
making  thP  phf^ng^  cpmppl^pry,  l^th  t^pq^u^e  it  j^  pipr^d  tbal  tL 
phange  can  gepera)]y  be  e^ept^  n()t  only  trittippt  ultimate  loss,  but  vii 
positive  ben^t  to  the  ppmp^mies  thcmQplv^y  pon$jfiered  mfm  »$  tiadii^ 
bpdies  \  and  bep^u^e  prpvisiop  ptigh^  f^44  9hPHl(i  N  IDa4pfoT  ^  ^'^ 
pens^tion  iwd  prpteptiop  of  prppriptpif  wh^  SH^l^  cpouieviBatioQ  u 
protection  can  be  provpd  tP  bP  JH9t*  Pmt  Pff  9P  prij)piple  of  jit'tic 
pan  the  ppmmHoity  bP  t^pd  ip  peypeliuity  to  de^y  t)|e  expense  i 
former  ignpranpei  w?t§t^,  e^tfav^gappe,  f^)d  jobbing;  apd  under  t 
circumst^npes  ought  tlie  public  health  and  PfRDPf^  tp  be  sacrificed  ( 
the  repj^esent^tions  of  parties  intprestisd  ip  thp  qi^t^n^QP^of  a  sjsid 
proved  on  the  fairp^t  a^nd  fuljest  }nveetig«^tiQn  fp  be  vlpipus.  It  U  5ua 
initted,  therefore,  th^J  ftll  P^^istipg  Cpippiw^jps  fh^hj  pe  compeUed  Lj 
the  Act  tP  adopt  the  pio^e  of  oon^t^nt  ^upply,  ^t  ^  ^gh  ^  pressure « 
prpcticpble,  by  idjerptipns  of  thejr  vfor)^  f^pr^ved  of  ^^  tJjpIn^peciw 
After  sufficient  experience,  suppose  fifter  ^  ^perieno^  pf  tL^ 
years,  they  should  bp  entitled  to  h^ye  ftpy  lo^,  which  t^^  may  beai^: 
to  prove  they  h^yp  8ust^}ge<|,  n?^e  gopji  f^  theip  put  of  the  rate.  I* 
general  the^e  Yfonli  he  no  lp8s,  l^ut  ^f  thi^re  }^e,  it  is  plp^  tb||t  it  sk'-^ 
be  thrown  not  upon  the  Company  but  upon  the  community. 
Clauses  of  the  79.  Fof  thei?p  rpa^ons  ypur  Cpnpnittee  submit  th^t  t^e  foUovio: 
omitted.  elausea  in  the  pvopesed  Bill,  which,  so  &r  fiom  eopdewning  afr^ 

prohibiting  the  intermittent  supply}  actually  repogiiise  and  perpetiu'^ 
it,  should  be  omitted : — 


"  And  be  it  eaacted.  That'  e? ^fy ^e»on  stiJ^pH^  -wifii  wat^r  under 
e  provisioos  of  this  Act,  UH^  such  supply  shall  b^  constant,  shall, 
required  by  the  said  GoiQiDissipn^rs,  provide  a  proper  cistern  to 
reive  and  ret^  tlie  w^ter  with  lehich  h^  shall  be  so  siippli^,  wifh  4 
JI  and  stop-cock  affixed  to  the  pipe  co])d9^(ipg  X}ip  wate^  from  the 
nrks  of  the  said  CoQ^inissiQq^r?  to  «uch  cistern,  ^i\d  shall  keep  mci 
stern,  ball,  and  stop-pock  in  goo(}  repair,  so  as  ^ifectuaUy  to  preren) 
6  watei  from  running  tP  Wftste ;  ai|4  in  ^^^  ^J  sucb  person  shall 
"^lect  to  provide,  when  required  by  the  gaid  ppmaussioqers,  quc}) 
^tcm,  ball,  or  stop*cock|  pr  to  J^eep  (he  s^e  in  gopd  i^p^r,  it  9)iall 

>  lawful  for  the  said  Commissionersi  pr  fpr  any  perspfi  acting  upder 
leir  autborityi  to  turn  off  the  water  from  the  prennises  qf  smsh  perspui 
Dti]  sueh  pjstem  aod  ball  and  stop-cock  Atfl  be  provide^  pr  repairecJi 

>  the  ease  may  requirpt 

"  And  be  it  enacted,  ThjiJ  if  any  persoii  supplied  with  ya^er  liy  (l^p 
lid  Copmlssioneie  shall  aufier  ohj/  ciitprut  or  other  receptacle  for 
ater,  pipe,  or  cock  beloqgipg  to  him  to  be  piit  of  i^p^iTj  sq  that  t|)^ 
ater  supplied  to  htin  by  the  said  Commi^piooers  sh^U  be  wasM»  hp 
tail  forfeit  for  every  9uch  pfipnop  a  sum  ^t  exceedipg  five  pounck « 
nd  it  shall  further  be  lawful  for  the  said  Commissioners  to  repair  mf 
ich  cistern,  receptacle  for  water,  pipp,  ar  poqk ;  w4  t^  expenses  of 
ich  repair  shall  be  payable  by  tbp  perpon  80  allowing  tl»p  s^me  to  be 
ut  of  repair,  ^  be  recovered  in  the  mannpr  feereinaftpr  provided  for 
Kmery  of  the  water-rate." 

^*  As  experience  shows  that  nothing  will  be  done  fpr  the  public  in-  Water  should 
crests,  or  at  least  that  no  xeli^e^  cjm  be  placpd  on  anything  being  JSf^l^J^i^a 

oue  for  them  which  the  law  does  not  positively  require,  your  Com-  ofdepositing- 

,,,,.,       .       ,      bed  proTided. 
nttee  fiirth«p  eabmit  thi^t  compplsory  provisions  should  likewise  be 

jade  eith^  for   the  filtration  qf  all  riyer,  hill-side,  and  drainage 

faters,  or  for  the  formation  of  ^  (Jepositing  bed  of  snfiicipnt  area  tp 

i\mi  of  the  settlement  of  impuritieSf 

Where  the  tetter  plan  pan  be  adopted  it  is  general^jr  ponceived  to  be  Expense  of 

J^eM;  but  when  it  cannot,  the  filtration  of  watpr  e^n  always  be     ^"^*^°* 

Hirfonned  ea  a  large  scale  with  the  utmost  e^se,  ^nd  ^t  a  trifling 

«peiMe,    It  is  fully  established  in  evidpnce,  that  the  cost  pf  filtra- 

m  varies    frpm   the   ba|f  to  the  one-sixth  of  a  penny  for   1000 

gallons.    Th^s  the  cost  to  the  Southwark  Opmpanyjt  for  example, 

'  Fi«t  Beport,  v«l*  li.  p.  55.  H  teq.  Ibid.  128.  Ibid.  S.  See  also  Seooad  Repo^l, 
"»!•  i.  p.  418,  fi  teg. 
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is  the  one-tiztifi  of  a  penny  ftr  noO  gtnmu,  which  fi>r  the  snppi] 
of  a  labonrer'a  teoament,  aamaiing  it  to  be  40  gaDons  per  dien 
amounts  to  4^.  per  anoam,  or  one-third  of  a  fiurtfaing  per  week 
So  that  at  ihe  rate  of  5  per  cent  interest  on  the  fixed  capital  em 
ployedy  making  altogether  Bd.  or  9d,  interest,  and  4^  managemeot 
the  total  cost  is  little  more  than  1^.  per  annum,  or  less  than  one  farthinf 
weekly,  for  ensuring  the  purity  by  filtration  of  a  supply  of  40  galloDi 
of  water  per  diem  for  beverage,  for  culinary  purposes,  for  washing,  foi 
baths,  and  for  all  other  purposes^ 

Mr.  John  Graham,  partner  in  the  print-works  of  Messrs.  Hoyle  and 
Sons,  states  that  by  the  method  adopted  by  them,  the  "  Lancasbin 
method,'*  for  the  sum  of  1567.  per  annum  (exclusive  of  the  rent  oi 
land)  they  can  filter  half  a  million  of  gallons  daily,  or  one  hundred 
and  eighty-two  and  a  half  millions  of  gallons  per  annum  :  and  that  hf 
the  adoption  of  this  method,  every  labourer's  tenement,  aasuming  his 
consumption  to  be  forty  gallons  daily,  could  have  his  water  perfectly 
dean'and  filtered  for  3^.  added  to  his  annual  rent.  Of  coarse,  oi^ 
public  filter  must  be  infinitely  more  economical  than  twenty  thousand 
private  filters,  with  twenty  thousand  difibrent  cares,  deansings,  and 
renewals. 

81.  Tour  Committee  submit  that  the  ihcts  and  reasonings  now  ad^ 
duced  completely  establish  the  case  for  which  they  thus  eamesdy  coin 
tend,  namely,  that  every  water  company  seeking  legislative  aid  and 
protection  ought  to  be  compelled  by  the  legislature  to  fiumish  the 
public  with  filtered  water  at  constant  service  and  high  pressure.  But 
if  it  is  right  that  the  legislature  should  require  all  existing  water  com- 
panies to  submit  to  this  condition,  and  to  whatever  other  regulations 
are  proved  to  be  necessary  for  the  maintenance  of  the  public  health 
and  the  protection  of  public  property,  h  Jbrtiori  it  ought  to  withhold 
its  sanction  from  the  establishment  of  new  water  companies  until  the 
provisions  are  determined  on  which  the  powers  and  privileges  soogb^ 
can  be  granted  without  compromising  the  interests  of  the  comnDoity. 
Her  Majesty's  Commissioners  state,  as  the  conchisions  to  whicfa  thef 
have  arrived  from  the  vast  mass  of  evidence  that  has  come  before 
them,  that  the  water  supply  should  be  constant ;  that  it  siieold  he 
consolidated  with  the  works  of  drainage ;  that  to  separate  these  worb 
is  to  render  both  inefficient,  and  to  double  or  treble  the  expense  for 
the  construction,  maintenance,  and  working  of  each.  The  Comini^ 
sioners  will  therefore,  indeed,  have  laboured  in  vain,  if  the  l^sktuie 
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hould  listen  to  the  ftpplicatioiiB  now  before  PiEurliaawnt ;  applications 
hich  tbe.veiy  ainioiinjmMpii  of  «^  W(MM«)I^  ^f^bej^iwimissioiiew 
ppear  to  have  suggested  i  sohemeB  fo  tbi^  pr^^Mmipatlao  of  towns  bj 
rater-works  for  tredtag  cooipaaies,  witboat  the  slightest  addition^ 
Bcuritj  for  the  public  interests. 

A  regulation  appem,  indeed,  to  hare  been  adopted  during  the  last  InsniBeiency 
aasion  of  Parliament,  that  the  water  oonqpanies  then  sanotioned  shouM  jf^^^Tre 
e  subjected  to  any  future  r^olations  that  might  hereafter  be  made  in  hrtion-    '^^ ' 
»pect  to  such  companies.     But  the  subjection  of  these  companies  to 
iture  r^uhitions  will  not  prevent  them  from  making  large  claims  for 
ompensataon  for  the  alteiution  of  their  first  arrangements.    Yet  unless 
be  sites  of  the  proposed  sources  of  supply,  unless  the  extent  and  con* 
traction  of  the  reservoirs,  be  inspected  by  a  competent  and  disinterested 
fficCT,  such  as  the  Bill  proposes  to  appoint,  neither  tiie  legislature  nor 
be  public  can  have  the  slightest  security  that  the  whole  outlay,  that 
be  entire  works  will  not  be  ineligible,  will  not  be  utterly  inapplicable 
» the  comprehensive  and  combined  system  of  works  recommended  by 
ler  Majesty's  Commissioners. 

82.  As  an  example  of  the  danger  of  passing  a  measure  permissive  of  SbeffieldWater 
ich  unregulated  schemes  of  separate  works,  though  it  may  contain  a  ^™P«°>'- 
roviso  subjecting  the  company  to  future  regulations,  your  Committed 
eg  to  direet  attention  to  the  state  of  things  existing  at  the  present 
loment  in  the  town  of  SheflOeld. 

From  evidenee  given  by  Mr.  Hawkslqr,  it  appears  that  if  from 
<^iOOOi.  to  I00,O0Oi.  had  been  properly  expoided  on  the  water-works  for 
be  town  of  Sheffield,  an  abundant  supply  of  filtered  water  might  have 
«ea  obtained.  Upwards  of  100,000/.  had,  however,  been  there  ex- 
lOKied  for  an  intermittent  supply  of  unfiltered  water,  which  one  of 
ler  Majesty's  Comsaissioners— Mr.  Smith,*  of  Deanston,— reports  to 
^of  a  very  bad  colour.  By  means  of  the  monopoly  of  this  supply 
^  company  obtained  excessive  water«ontes  and  a  high  premium^for 
heir  shares. 

During  the  last  session  they  obtained  power  to  raise  another  capital 
»f  about  100,000/.,  and  to  invest  it  in  the  extension  of  these  same  im- 
^ect  works,  for  the  imperfect,  that  is,  the  intermittent,  supply  of 
luiiltered  water.  A  number  of  the  leading  inhabitants  are  desirous  of 
^ing  out  the  measures  of  improvement  recomn^ended  by  Her  Ma* 
*  Second  Report,  vol.  ii.  p.  155. 
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j«0ty'«  OoaunMentn.  They  dasiie  a  ooDstmtsapidf  of  filtered 
UieydMlreeoapleiehoweaad  street  drainage;  they  desive  the  cu 
lection  and  i^plicatioa  of  the  refiue  of  the  town  to.  agiMiiltiiial  pn 
duetion.  But  they  now  And  that  to  id>tain  the  supply  of  water  thr 
need  they  must  expend  at  least  another  hundred  thousand  poawfa^  t 
do  that  which  might  hare  been  perfectly  done  with  the  fiiat  fauDdrt^ 
tlMHisand  pounds  alnsdy  expended.  Now,  however,  to  obtain  the  r 
quisite  pernMflsioA  to  eflPeet  these  objectsi  they  must  eoter  into  i 
desperste  and  most  expensive  eoatUct  with  the  sfaarehoideKS  of  cm 
capitel  wasted^  tot  wisat  of  proper  preeandonary  measaies  to  Baeox\ 
good  works  iq  the  first  inBtaaoe;  or  this  wiested  ca|utal  must  be  peM 
&r  hy  the  pmaotete  of  the  improved  works;  and  those  wnrke  bum 
he  fnddle4  witi)  a  peolal  which  will  prevent  the  vcduntary  use  of  tlie  ini' 
proved  suf^ly  of  wa^  by  ^  poojper  iohabitmits. 
Cesspools.  98.  Her  Mi^jesty's  Cominissionerst  in  their  First  Bepoii,  aajr^*  "  Tht 

qifidieal  witnesses  hame  brought  b^ore  vm  4bcts  in  support  of  thtai 
strongly  W8^  ^^4  uoaajmous  opinjani  that  no  popMiation  can  b« 
healthy  which  live  amid  cesspools,  or  upon  a  soil  permeated  bgr  decom- 
posing animal  or  vegetable  rafiiss^  g^vi^g  off  inipuiities  to  Oke  air  v^ 
their  bouses  and  in  the  streets,"  In  their  Second  Veport  ^k^j  adJ.t 
'^  Many  instances  oaeuv  where  the  walls  of  the  adjoinjiig^  houses  an-, 
constantly  wet  with  fetid  fluid,  which  frequently  affects  the  atmosphere 
of  the  rooms  so  as  to  render  it  imposdUe  U>  keep  fiyod  for  one  aingte 
n^t  without  itobeoomieg  tidnted.  The  walb  of  the  house  raeei^  | 
conaiderable  dsmage^  and  the  ibundatjkKis  eve  completely  safaimted  witi ' 
tfce  foul  water  that  pereolaAss  through  inm  the  oesepoois.  The  ot-j 
terioralMm  of  property  fimm  this  Oiose  is  tisry  ooosiderable." 
Pollute  ^i.  It  is  stat^  in  evidence  that  the  springs  aivi  wdls  are  eonalamii 

Sprijigsimd  polluted  by  ibeesMSOiUK.  ^'Ae  houses  mbuikaiidneigUiouliooi* 
haeome  rnero  crowded,"  says  Mr.  J^m^h  Qmck4  <<  the  polletioti  of  tht 
springs  by  the  peisneation  of  matter  irom  eesipools  beeottes  gnat^r. 
They  have  now  got  into  a  mode  of  deepening  the  ces^eole  xxniii 
tfaey  come  to  tke  tet  sttatom  of  aand^  six,  eigiit,  or  ten  Ifeet.  TLk 
ouiting  generally  oanies  the  cesspool  into  a  spring,  and  relieves  tbs, 
oasspoolof  the  liquid  portion  of  the  refine,  which  is  osnied  away 
the  sprii^  into  any  lower  level.    Oa  making  a  new  sewar  at  FmdiM 

•  Pirst  Keport,  vol.  i.  p.  17.  f  Seconfl  Report,  vol.  i.  p.  lu. 

t  First  Bsport,  vol.  it  PL  117. 
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ow,  BothfltiiitbA,  deep  enougli  lo  suit  the  preaetit  levels,  th«  first 
Pectwas,  ^t  it  drained  the  wells;  but  after  the  sewer  had  been 
me  tinw  fixzned,  and  had  received  its  aGOumolatiens,  the  water 
oved  baok  iikto  the  wells,  disooloared  and  polluted ;  and  application 
■s  then  made  to  the  Commlisionelto  ibr  sapplles  of  water,  which 
lused  me  to  visit  the  spot,  and  by  that  means  I  learned  the  circum-' 
Mces.     The  sewer,  by  diluting  the  matfw  discharged  InJo  it,  render^ 

more  permeable,  and  saturated  the  substratem  more  extensively' 
ith  it.  The  inhabitants  themselves  ascribed  the  pollution  to  the  backw- 
ater from  the  aewem.  Within  a  few  days  we  have  had  an  instance  at 
attersea  of  the  permeation  of  the  eesspools  in  six  new  houses.  They 
ere  supplied  with  water  from  springs  9uak  to  the  same  level  as  the 
sspoola.  As  the  springs  were  lowered  by  the  consulnption  of  the 
Iter,  it  was  found,  to  the  sni^rise  of  the  inhabitants,  that  instead  of 
KDiDg  up  eiearer  it  was  more  discoloured,  by  the  equalissation  of  the 
Iter  levels.  One  of  the  inhabitants,  a  baker,  who  drew  harder  than 
e  rest,  i^lied  to  the  Company  to  lay  on  the  water,  giving  me  to 
derstand  that  the  people  began  to  complain  of  the  quality  of  his 
ead^  the  cause  of  which  he  could  not  make  out,  except  it  arose  from 
e  quality  of  the  water,  which,  scmie  how  or  other,  was  very  bad.  All 
I  neighbours,  who  dvew  from  the  same  spring,  compiained  that  the 
Iter  was  very  Ijad.  The  cause  was,  on  examination,  undoubted, 
ncient  and  celebrated  springs  are  now  being  diwontinued  throughout 
e  district;  welb  which  were  much  frequented,  are  now  gradually 
iog  abandoned  by  the  inhabitants  \  the  pumps  remain,  and  are  used 
r  the  poor  who  pass  by,  and  who  do  not  know  their  reputation  9 
ople  have  imagined  that  it  is  the  gas  whieh  has  polluted  the  water, 
it  it  is  the  cesspools  that  are  How  being  sunk  so  much  lower  than 
rmerlfy  partly  that  the  water  in  the  cesspools  amy  not  be  higher  than 
e  level  of  the  springs,  and  partly  for  the  eoomimy  of  eleansing.  In- 
ead  of  having  a  waggon-load  of  liquid  refuse  to  remove,  they  have 
)w  only  a  cart4oad  of  the  solid  refbse  to  convey  away.''* 

80.  A  nuisance  which  is  thus  proved  to  det^orate  property,  to  Promote  phy*  ' 
)boD  the  air,  to  taint  the  food,  and  to  pollute  the  water,  ought  not,  on  ^^^1^^^"^™^ 
iei«  grounds  alone,  to  be  permitted ;  but  there  is  a  consideration  con« 
ected  with  this  subject  which  deserves  the  still  more  serious  attention 
'  the  statesman  and  the  legislature,  namely,  the  connexion  which  is 
*  Evidence  of  Mr.  Toynbee,  First  Report,  vol.  i.  p.  80. 
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pnnred  to  exist  betireea  an  habitual  itate  of  personal  and  domestie  filt]i 

and  the  moral  corraption  of  the  people.    "  Nothing  improTes  th 

habits  so  much^'f  says  one  of  the  witneasea,*  ^^  nothing  civilizes  a  pops 

lation  so  muoh  as  improvement  in*the  modes  of  lemoTing  the  excret 

of  the  popuktion.    I  know  scarcely  any  thing  so  demonlising  am 

degrading  as  the  ccnnmon  privies  to  various  courtB  in  towns,  and  b 

dosters  of  cottages  in  viUages.    For  this  reason,  wherever  I  cooli 

recommend  it  to  be  done,  I  have  abolished  them ;  and  I  ooaeeive  tfaa 

there  should  not  only  be  separate  accommodation  ibr  each  house,  bo 

where  possibk,  separate  accommodation  for  males  and  females  of  aJ 

classes."     <^  When  the  privies  and  rec^tacles  for  filth  are  neglected, 

says  another  witnesBit  ''  it  is  quite  impossible  for  decent  persons  t 

continue  the  better  habits  they  may  have  formed  in  other  places :  i 

tends  to  destroy  ev^thing  approaching^  I  will  not  say  to  r^nemenl 

but  to  the  common  decencies  of  human  creatures.    A  decent  and  n 

spectaUe  woman  coming  into  such  a  district  cannot  maintain  the  clean 

liness  and  propriety  of  demeanour  to  which  she  has  been  accustome^ 

A  short  time  ago  I  was  standing  in  one  of  the  streets  branching  o| 

from  Rosemary  Lane,  called  Blue  Anchor  Yard,  looking  at  a  streama 

abomination  that  was  flowing  down  from  a  court  into  the  open  gutter  s 

the  centre  of  this  Blue  Anchor  Yard,  the  open  gutter  being  the  conunoi 

receptacle  for  the  filth  from  the  houses  and  privies.    This  noisffls 

stream  was  flowing  close  to  a  house  at  the  door  of  which  there  stood  i 

woman  with  ruddy  cheeks,  neatly  dothed.     *  Five  times  this  very  da^ 

Sir,'  said  she  to  me,  <  have  I  swept  this  place  as  clean  as  I  posbib^ 

could ;  but  you  see  the  state  in  which  it  is  again.    It  is  no  use  to  tr 

to  keep  it  dean.'     Her  whole  a{^)earance  indicated  that  she  w» 

new  comer ;  in  a  few  days  she  would  naturally  give  up  her  hopele 

attempt  to  keep  the  place  dean,  and  if  she  remain  there  she  mat 

necessarily  sink  into  the  state  of  squalor  and  filth  so  genfloral  among  iM 

neighbours." 

Abodes  of  the        On  the  husband,  the' want  of  a  decent  and  cleanly  house  is  described 

gr^  cnmi.      ^  ^^  wone.     "  The  wretched  state  of  his  home,"  continues  tWs  wil 

aess,f  ^  is  one  of  the  most  powerfrd  causes  which  induces  a  man  i 

spend  his  money  on  strictly  selfish  gratifications :  he  comes  hmne  tire 

•  Evidence  of  W.  C.  Mylne,  Esq.,  Civil  Engineer,  First  Beport,  voL  u.  p.  107. 
t  Evidence  of  Dr.  Sunthwood  Smith,  First  Report,  vol.  i.  p.  U, 
I  First  Report,  vol.  u  p.  15.. 
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d  exhausted ;  he  wants  quiet ;  he  needs  refrashment :  filth,  squaloFi 
Mjomfort  in  every  shape  are  around  him ;  he  naturally  gets  away 
m  it  if  he  cao.''^  '^  I  hare  already  aiore  than  once  expressed  my 
Dviction/'  he  adds^f  ^<  that  the  humanizing  infloence  of  habits  of 
smlinesB  and  of  those  decent  observances  vhioh  imply  self-respect, 
e  best,  indeed  the  only  real  foundation  of  respeet  for  others,  has 
ver  been  sufficiently  acted  on.  A  dean,  fresh,  and  weiU-ordered 
use  exercises  over  its  inmates  a  moral,  no  less  than  a  physieal  influ* 
ce,  and  has  a  direct  tendency  to  make  the  members  of  the  fiunily 
ber,  peaceable,  and  considerate  of  the  feelings  and  happiness  of  each 
her ;  nor  is  it  difficult  to  trace  a  connexion  between  habitual  jfeelings 
thb  sort  and  the  formation  of  habits  of  respect  for  property,  for  the 
ITS  in  general,  and  even  for  those  higher  duties  and  obl%ations,  the 
Kervanee  of  which  no  laws  can  enforce :  whereas  a  filthy,  squalid, 
owholesome  dwelling,  in  which  none  of  the  decencies  conmion  to 
)ciety  even  in  the  lowest  stage  of  civiliation  are  or  can  be  observed, 
iods  to  make  every  dweller  in  such  a  hovel  regardless  of  the  feelings 
Dd  happiness  of  each  other,  selfish  and  sensual ;  and  the  connexion  is 
bvious  between  the  constant  indulgence  of  appetites  and  passions  of 
ius  class,  and  the  formation  of  habits  of  idleness,  dishonesty,  de- 
auchery,  and  violence ;  in  a  word,  the  training  to  every  kind  and 
egree  of  brutality  and  ruffianism.  This  is*  what  any  man  who  has  at 
U  turned  his  attention  to  the  subject  would  expect ;  and  a  demon* 
tration  of  its  truth  appears  to  me  to  be  afforded  by  the  fact  already 
Uted,  that  in  the  worst  districts  of  which  we  have  been  speaking,  and 
D  the  most  wretched  of  the  hovels  in  these  n^lected  districts,  live, 
iKi  from  birth  have  lived,  that  proportion  of  the  population  out  of 
rhich  oome,  not  only  the  pickpockets,  the  thieves,  and  those  other 
'^graded  and  profligate  persons  who  constitute  the  ordinary  pests  of 
ociety,  but  also  in  general  our  great  criminals,  violent  and  reckless 
nen,  who  every  now  and  then  perpetrate  in  cold  blood,  with  a  savage 
^ousness,  deeds  which  fill  the  whole  country  with  disgust  and 
lorror." 

86.  "  At  almost  every  step  in  the  progress  of  this  detailed  inquiry,**  Water-closet 
ay  Her  Majesty's  Commissioners,}  "  it  appears  that  the  practical  oouise  ^—^'than 

the  Cesspool. 

•  Pint  Report,  vol.  I  p.  29.  I 

t  See  also  f^idence  of  Mr.  Thomas  Cahitt,  First  Beport,  vol.  ii.  p.  277. 

♦  FimBeport,vol.  up.22. 
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of  efiicieilt  improYement  is  not  incompatible  with  the  redaction  c 
existing  pecuniary  ohai^gesy  iiidependent  of  the  vast  gain  in  the  pull: 
health,  eonrenienee,  and  eomfort;  Mr.  Faden,  architect,  in  his  e%i 
denoe^  affonis  eaamiiles  of  woriu  ih  ufld,  and  gives  inetaaees  in  soppoj 
of  eiiailar  eonclusions  advanced  bf  other  practical  witneMee,  tliat  node 
ai^ropridte  artangementa  water  may  be  carried  into  hotms,  propr 
)hoiMb-driiBa  dnd  mtens  of  dealing  introduced,  and  bfaadi  sewei 
foAn^  at  ndvly  on^haif  the  annual  or  weekly  expense  now  incnne 
fitr  the  furoper  oleaiisiiig  of  the  eeaspools  alone." 

It  is  also  pr^Tcti  tiiat  a  proper  water-closet  is  Ikr  more  aBdooHiicfi 
than  the  cesspool  i  but  ill  nfging  the  introdu^ftion  of  water-ekisets  fn 
the  poorest  dwellings,  it  is  not  intended  to  r^eomibeUd  tbe  IM  of  i.r 
aflpaiatus  now  generally  applied  in  superior  hotlses,  with  Its  compli 
isationfl  of  cmnks  and  wit«s,  which  are  dways  getting  oiit  0£  o^der,  aa- 
oonstantly  leading  to  expense  atld  trottble.  There  ar«  yiMoob  szmplt 
means  df  applying  water  to  this  purpose,  a^  shoWn  in  evidence  by  Mr 
Lottdoa,  Mn  Ftoden^  Mr.  Smith  of  Deanstonj  and  c^iirs ;  but  tbi 
i^pafllltls  idv^ted  by  Mr.  AuMih*  appears  to  |iossess  lOl  the  requisite 
for  gieileM  adoptfoh.  It  catiitot  be  ptit  out  df  bfdel^,  add  is  tedf-actlLr 
It  requite  no  cisterti.  It  acts  as  a  flashing  Jij^paratus  each  [time  hj 
prbvftifeg  &  gfeat  momentary  rorfi  df  water,  #htjteby  the  drains  ari 
effectually  cleared^  and  all  effluvium  removed.  The  tdtal  cost,  incliKi- 
itig  fixing,  is  uhdcjx'  ibrty  ^hillings^  Now,  the  removal  of  the  nigb 
soil,  ^m  the  cesspools  of  the  pooter  tenements  id  London,  costs  abou^ 
if.  pet-  annum,  or  4id.  pef  week.  Mr.  Joseph  Quick  states  f  that  h, 
himself  |mys  it,  each  fbr  cleansing  the  smaller,  and  BL  for  cleanslD^ 
the  htiger  tenements ;  that  judging  fh)m  the  experiehce  of  about  mitity 
houses  \vhich  he  owns  dr  manages,  the  cost  is  3^.  weekly;  th&t  theMUL 
wotild  b6  larger  bttt  for  the  permeation  of  the  fluid  (Contents  t]iruat:!i 
the  surrounding  soil,  and  that  In  some  other  places  the  tost  is  od. 
weekly.  Now  it  is  stated  by  Mr.  Hawfesley,J  that  a  water  compacy 
would  be  glad  to  provide  and  maintain  in  constant  and  petfbct  use,  a 
water-closet  apparatus  for  the  weekly  charge  of  Hd.  per  tenement. 
"  My  own  Obset^^ations  and  inquiry,"  adds  this  witness,§  "  convinct 
me  that  the  t*tiaracter  and  habits  of  a  working  fiunily  are  more  de< 

*  Manufactured  by  Dowson  and  Co.,  Welbeck  Street. 

t  Firet  Report  vol.  ii.  p.  122.      '  J  Rrst  Bepor^  to!,  fi.  p.  75. 

5  Firet  Report,  vol.  ii.  p.  75. 
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fresaed  and  deteriorated  by  the  def<tot8  of  their  Jiibltation*  than  by  the 
[reatest  pecuniary  priratioiMi  to  which  they  are  subjeot.  Tlie  most 
Icanly  and  orderly  fenale  will  ioTariably  despond  and  relta  her 
xertioDS  under  the  influence  of  filth,  damp^  and  stench,  and  at  fongtli 
em  to  moke  further  effing  ^abably  sink  into  a  dirty^  noisy,  discon- 
rated,  and  periiaps  giii-drinlung  drob^the  wife  of  a  man  ^ho  has  no 
omAnrt  in  his  liousey  the  poarent  of  childnb  whose  home  is  the  street  o# 
be  gadl.  The  moial  and  physieal  improteinentii  certaiii  to  result  iW>m 
he  introdooiion  of  water  and  water-closets  into  the  houses  of  the 
rorkiag  elnsees,  are  ftr  beyond  the  peeoniaiy  advaniages^  howerer 
vnsldeiuble  tliese  may,  under  certain  eircomsiances^  appeaf/' 
87.  These,  and  similar  etatem^u,  haTd  satisfiM  your  Oommi^ees  Ceapooi 


ihat  legislation  on  this  point  ought  to  be  in  accordance  with  the  evi-*  aboUshed. 
ieoce,  and  tritli  tlHi  reeomniendaiions  of  Her  Majesty's  Commission^vs  | 
ttett  the  construction  of  the  cesspool  in  all  new  d#eUiags  ought  to  be 
posititrely  prohibited ;  and  that  the  removal  of  all  eusiifag  oenpooto 
Dugbt  to  be  mad^  compulsoty^  as  soon  as  tiie  geaoral  inirodiioiioii  at 
»ewers  and  drains,  combined  tHth  an  ample  suppy  of  wat«r,  shdll  faaf» 
rendered  the  general  inttodnetkm  of  the  watsf^lOBOl  appi^^utf 
practicable. 

88.  Toaf  Oomitfitie^^  the^elb!^  strongly  oljcfol  to  the  Mention^  in  Ok^MoaMe 
the  (yroposed  Billj  of  vrtjtds  pi^bably  copied  inadt^rt<mtly  from  old  SS"*  "*  *** 
precedents,  which  ftoognise  th^  existeddO  aHd  fe^et^fisiOd  Of  the  C0s- 
pool  and  privy.  BuCh,  fm*  example,  ai  Okiide  148,  in  which  ocetit' 
thefbllowii^  words  :-^*  If  su<)h  pHty,  dldn^  Or  besn^l  shall  be 
found  t6  be  made  to  the  totisftcti^mo/ttie^dGomniissloOetsi"  Agahl 
Clause  149  >^^  In  case  any  eeispool,  ite.^  bMH  oa  inspeetidll  b^  fotmd 
not  to  have  been  accordiiig  to  the  dirMtions  df  r^egulationil  Of  the 
Commiasioners.^'  So  alto  elaitses  163  mid  166^  whicft  atithoiise  the 
retention  of  h  mtist  unwholesome  and  disgustiflg  species  df  laboor, 
and  the  eitehslolx  afid  pei^tuation  <»f  a  d^^radl^  and  raeitless  class  of 

It  does  ftppeAf  Ui  your  GbnmitttM^  thlit  H  itttmhiitent  supplies  dt 
^nliliered  and  Athy  wafe^,-  if  eit{i«tasive  tmka  and  dsteite  in  which 
this  water  may  sti^ate  atid  aequb^  Still-  foHhef  lni(Mrities j  if  e«aspoob 
^^  privies,  If  "niglrtm^ii  to  cAfrf  a#ay  nightmoil ''^if  all  this  is 
'till  to  be  pefpetdated  and  encoUragedy  pevpeteated  and  eneotth^ed 
^1  bung  l^iOized^  then  indeed  witasaM  will  have  ttfstMied  and 
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Veutilaiion. 


Proportionate 
quaiitities  of 
air  and  blood 
that  react  on 
each  otlicr  at 
each  act  of 
inspiration. 


commiasionen  Hvill  have  reported  ih  vain  against  a  system  vbjdi 
all  classes  concur  in  stating  to  be  the  most  costly,  and  under  vhidi 
all  declare  that  it  is  impossible  that  <<  any  population  can  h 
healthy.'' 

89.  The  ultimate  end  Of  s^erage,  drainage,  and  a  supply  of  vatei 
adequate  to  the  cleansing  of  sewers,  drains,  and  streets,  is  to  mtintui 
the  air,  wherever  human  beings  take  up  their  abode,  in  a  fit  state  fti 
respiration.  By  a  law  of  their  nature  men,  and  all  warm-bloodd 
animals,  require  for  the  maintenance  of  their  existenoe  that  the  wfaoh 
mass  of  blood  in  their  system  should  be  constantly  exposed  Co  frds 
currents  of  pure  air.  The  chest  and  lungs,  which  eonstitute  the  apps- 
rntos  for  Meeting  this  ventilation  of  the  blood,  occupy  a  large  ponioe 
of  the  human  frame ;  and  so  incessantly  is  this  apparatus  required  U 
work  night  and  day,  during  our  waking  and  our  sleeping  houn,  than 
were  it  to  stop  for  the  space  of  three  minutes  only,  the  rasoit  wodd  be 
the  irrevocable  loss  of  life.  By  one  action  of  respiratiiHi,  naoielv. 
&at  of  inspiration,  pure  air  is  carried  into  the  system ;  by  tnothff 
action,  that  of  expiration,  impure  air  is  carried  oat  of  the  system,  and 
a  luiowledge  of  what  these  actions  really  do  is  well  calculated  to 
impress  upon  the  mind  a  sense  of  the  value  of  ventilation. 

90.  When  thefunction  of  respiration  is  performed  calmly  sod  io & 
natural  manner,  there  are  18  respirations  in  one  minute,  and  coibe- 
quently  1080  in  one  hour,  and  2oj920  in  24  hours.*  By  each  set  «f 
inspiration  1  pint  of  air  is  sent  to  the  lungs,  and  consequently  is  ok 
minute  18  pints,  in  one  hour  considerably  more  than  two  hogsheuLs 
and  in  24  houra  upwards  of  57  hogsheads.  In  the  ordinary  state  J 
health  there  are  12  pulsations  of  the  heart  in  one  minute.  By  eveit 
pulsation  of  the  heart  there  are  sent  to  the  lungs  2  ounces  of  blood,  sai 
consequently  in  one  minute  146  ounces,  being-  within  18  cubic  ioch&>« 
exactly  an  imperial  gallon ;  in  one  hour  nearly  450  pints,  or  some- 
what more  than  one  hogshead ;  and  in  24  houn  nearly  11,000  pints,  \ 
or  upwards  of  24  hogsheads.  The  blood  performs  one  complete  drcuit  | 
in  the  system  in  160  seconds,  and  consequently  540  circuits  in  24  hours; 
so  that  there  are  three  complete  circulations  of  the  blood  througbout 
every  part  of  the  human  body  in  every  eight  minutes  of  time. 

91.  In  round  numbers,  then,  there  flow  to  the  human  luiigieTerj 
minute,  18  pints  of  air  and  8  pints  of  blood ;  and  in  the  q»oe  of  24 

*  PhUosophy  of  Health,  by  Soathwood  Statith,  M.D.,  vol.  iL  p.  8S,  i  4S9»  d  Kf 
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irs,  67  h(^head«  of  air  and  24  hogislieads  of  blood ;  and  thera  cur* 

its,  in  the  same  relative  proportions,  continue  to  flow  towards  each 

ler  uoceasiiigly  night  and  day  from  the  moment  of  birth  to  that  of 

ith.    By  arrangements  and  acyustments  of  matcidess  beauty  this 

88  of  blood  is  brought  in  the  lungs  into  contact  with  this  immense 

lume  of  air ;  into  contact  sufficiently  direct  and  close  to  expose  to 

9  air  every  particle  of  blood  in  such  a  manner  as  completely  to 

ate  it ;    and  the  object  of  all  this  delicate  and  complex  structurei 

[  of  Its  wonderful  action,  is  to  effect  this  ventilati<m  of  the  blood. 

^.  By  the  constitution  of  our  frame,  then,  a  constant  supply  of 

sh  air  is  a  necessity  of  our  nature  which  we  cannot  disregard  with* 

t  incurring  that  penalty  of  suffering  wliieh  is  affixed  to  the  violation 

neglect  of  every  law  of  nature. 

93.  Wherever  animal  and  vegetable  substances  are  undergoing  the  Poisons  dif- 

ocess  of  decomposition,  poisonous  matters  are  evolved  which,  mixing  atmos^ere^ 

th  the  air,  corrupt  it,  and  render  it  injurious  to  health  and  &tal  to  ^  parried  by 

e.    Bat  wherever  human  beings  live  together  in  communities,  these  air  directly 

rge  masses  of  animal  and  vegetable  substances,  the  reftise  of  food  and  "^^  ^®  ^^'^' 


other  matters  essential  to  human  existence,  must  necessarily  be 
ways  decomposing.  If  provision  is  not  made  for  the  immediate  re* 
oval  of  these  poisons,  they  are  carried  by  the  air  inspired  to  the  air- 
tUs  of  the  lungs,  tlie  tlnn  delicste  membrane  of  which  they  pierce,* 
iMi  thus  pass  directly  into  the  current  of  the  circulation.  It  has  been 
lown  that  by  the  natural  and  ordinary  flow  of  this  current,  tliree  dis* 
net  and  iresh  portions  of  these  poisons  must  neioessarily  be  transmitted 
» every  nook  and  corner  of  the  system  in  every  eight  minutes  of  time. 
'Ike  coiuequeneeB  are  sometimes  death  within  the  space  of  a  few 
oars,  or  even  minutes;  at  other  times  a  progressive  and  rapid,  or  a 
rogreBsive  but  slow  deteriOTation  and  corruption  of  the  whole  mass  of 
iie  blood ;  a  consequent  disorganiaation  of  the  solid  structures  of  the 
'^J)  and  the  excitement  of  those  violent  oommotionB  of  the  system 
rbich  constitute  feven,  choleras,  dysenteries,  and  other  mortal 
pidemics. 

^4.  Supposing,  however,  that  sufficient  wisdom  and  energy  were  pm^  ,i|. 
directed  to  this  subject  (though  this  is  a  supposition  which  has  never  "^??*'^,,H. 
fet  been  realized  in  a  single  instance),  to  remove  these  poisons  as  soon  ing-houses  as 
^  g^ented  from  towns  and  cities,  so  as  to  maintain  the  externid  at*  ^^lernallr. 
*  Philosophy  of  Health,  voL  U,  p.  43,  $  a66,  el  aeq. 
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mmpl^B^  of  populoitt  disiriwto  in  a  state  of  tolonUe  pattty,  the 
BM^rity  of  hanuBi  •beings  pan  oaiy  an  incemidenible  poitkm  of 
time  in  the  o^n  aifi  Two-lhinfai  at  kasfc  of  the  tweBfy^fimr 
am  spenl  in<dool»*-ki  tbe  nttiii|pwroom,  the  woik^TQiHii,  cft  the 
Tooa  I  luid  ooofi^en^  life  ahd  faealtii  mast  neceioMTly  depead  a^ 
the  quantity  and  quality  of  the  air  wiihm  the  house.  Tot  in  houMJ 
as  at  prMent  cooBtnioted^  the  tur  in  the  raotna  is  pent  up  Amt^y  wi^ 
four  waUsy  without  the  poaB&ility  of  the  entnnoe  of  a  angle  partirJ^ 
of  frei^  air  (the  wladowa  baldg  ekaad))  except  who!  eanloroe  its  ^ 
throogh  the  erevieee  of  the  wiadbir  and  door^  and  withont  any  metn^ 
of  eaeape  lor  the  vitiated  ait  exo^  that  affenkd  by  the  chimneTl 
UaivOiBally^  up  to  the  preieht  tiiatfi  Ihe  main  dsject  contenqihited  iij 
the  construction  of  houses  has  been  to  reiider  thcin  the  means  o^ 
aibrditig  pi^tection  fromo^ld  and  wet«  To  fit  them  for  the  hi^itatioD 
of  air^br^athiBg  oieatiirss»  who  eannot  prfiMrve  their  eziateace  three 
minutes  withotit  air^  nor  tlieir  health  a  single  hour  without  fresh  sir,j 
has  been  so  little  thought  of|  that  at  the  t)rewnt  moment  there  is  iiot| 
one  hotlMi  in  t^  thOosandi  perhaps  not  ono  m  a  hnncbred  thousandj 
pfor&ded  with  well<4ievised  lind  anctcnifiil  means  of  affording  day  and 
night  It  free  ingress  ol  pure  air,  and  a  free  egress  of  rithitedur. 
Neverthekai)  the  vitahtiod  of  the  air  in  a  rdom  in  whieh  a  penxs  is 
breathings  and  which  is  onptovided  with  suck  means,  is  progtessivf« 
Wh^n  the  air^  nThiidi  has  lieen  oaee  ve^tved^  and  whieh  has  tbcrebf 
becoaM  vitiated^  is  projeoted  in  a  room  from  the  month  aiid  nostriV 
it  first  noff es  in  a  herinontal  diieetion,  and  then  slightly  downwank 
whA  it  ii— lilwtely  begins  to  aseond;  in  expcnrnents  made  on  the 
sttlgeety  by  pkeing  diiferciil  iadiridBahi  in  a  box  Uned  witii  cotton, 
open  aboro  and  below,  and  suspended  midway  k»  the  air,  a  current  of 
air  is  observed  oenstantiy  to  aseend  on  every  side  froin  the  p^rsea,  and 
the  temparataro  of  tiie  air  is  Ibnad  to  be  in  geooial  Ibar  degrees 
lugfaerabow  tiie  head  thad  beloir  the  Jbot  In  imtenAted  apart- 
manie  this  tnevanent  of  on  ascendthg  eimrcnt  Is  alwiAys  aeeompamed 
by  a  proportionate  descent  of  respired  air  that  had  made  its  w&f 
towards  the  eolling'.  With  overy  new  res^fntion  another  portieo  of 
vitiated  air  aseends,  and  displaces  a  proportionate  corrent  of  vitisted 
air  which  descends,  and  so  the  eorr^nts  go  on  ^titinttaBy  tat&td'mg 
and  desoendiagfrMi  the  ceiling  to  the  floor,  nntil  at  last  die  persoa  is 
*  fiecend  JRcport,  teL  il.  p.  36 
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^mpietelj  enveloped  in  a  mass  of  corrupted  air,  which  be  vitiafes  more 
nd  more  with  evety  breath  he  takte.  Thia  jprooeM  of  vitiation  in* 
reates  with  the  nnnibcn^  df  p^rMmft  ih  the  I'oooiy  with  (lie  kind  cf 
QsineM  eAfried  on  in  it^  with  the  nomb^  of  eflndles^  kmpa,  and  ga0-( 
ghu^  the  tritiatfeo  hein^  in  general  iii  proportion  to  the  iiltendity  ^ 
le  illaminatibni 

95.  Tb  liTo  la  rooms  ntider  oiroumdtanoes  stich  as  these  \h  teally  td  Effect  of  living 
Yc  without  onr  breathing  apparattis }  hnd  the  effect  is  practically  the  ^^^?°of  fr^gij 
ime  as  if  a  letgB  portion  of  the  alNcells  of  the  longs  were  positiTcly  air. 
bliterated ;  as  if  the  fUnciion  of  i^iralien  werO  teduced  ttf  the 

DalleBt  possible  qiiatitiiy  short  of  itof^ping  it  altogether ;  Or^  wkat  is 
nst  the  same^  ae  if  tt  eord  Were  fhstehed  rouiid  the  sedk  so  as  neilHy  io 
lose  the  opening  of  the  Wind^iipe. 

96.  It  is  matiat  of  Auniiiar  knowledge  that  the  function  of  respite-'  Respiration 

ion  is  the  maitl  sonrde  of  tit^  (toeivr ;  that  Iti  the  entire  scale  of  the  ^^®  ™*"   .,  , 

0.7  »  soaroe  of  rital 

mimal  creation,  creatures  are  active  tmd  p^w&fftkl  in  pi^oHion  to  the  energy, 
nteat  of  their  reepiration  f  thdt  the  ehief  dHRrence  betii^eefa  the  cold- 
>lo<N[ed  animal^  the  reptile-'Mis  the  tragi  ^^  the  warm-blooded  animal 
-as  the  bird,  is^the  dilRnrenoe  id  the  ektent  of  their  respiratory  appa* 
itU8,and  the  cenfieqtient  diflhi^nce  \H  the  qiMhtity  Of  air  thM  ventilates 
^beir  blood ;  that  in  the  various  tribes  of  lihiitn-blooded  animals,  act!^ 
nij  and  power  are  invariably  in  strict  relation  to  the  energy  of  their 
i«piratiob  p  that  is,  to  the  pfO|Ktt«Ottdte  voluiiie  of  ait  that  aets  upon 
tbdr  blood,  and  that  Ms  is  flie  inain  physiological  diflhrence  on  which 
depends  the  eonttlttitleilal  diilbrthice  between  the  hare  ahd  the  tiger, 
tbe  she^  nd  the  lion.  The  same  law  is  obserrable  even  in  diflbrent 
individuals  of  tbe  ttime  species,  and  edpeeiitlly  alhOttg  different  indi- 
vidoals  of  the  hutoah  race.-  In  ihan,  as  has  been  shown,  the  apparatoi^ 
of  re^yiiHtien  is  of  g^t  ei^^t,  and  inviu4ably  those  individnalt  who 
P<«eM  the  greatest  degree  of  ^hysiori  energy  and  power,  are  those  in 
whom  the  lespiMtoiy  apperatns  is  the  most  developed,  ite  iiidicated  by 
tbeir  broad  aipanded  chests.  What,  then,  must  be  the  efibct  upon 
homan  being*,  of  the  privatioh  of  this  lifcgiving  fbnction— of  living 
under  eireninstances  which  render  useless  to  them  their  chest  and 
lungs !  What  must  be  the  effect  upon  the  health  and  strength  of  crea- 
tures intended  by  nature  to  con8iune«  every  twenty-fbmr  hours,  fifty- 
seven  hogsheads  of  pure  air,  that  never,  fhym  mbming  io  night  and 
from  night  to  morning,  obtain  a  single  pint  of  it ! 
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Diseases 
produced  by 
imperfect 
supply  of 
frc>h  air. 


Scrofula. 


CoDSumption. 


97.  We  know  from  melancholy  experience  what  the  efieet  is~a 
feeble  and  puny  population,  unable  to  work,  and  incapable  of  enjoy- 
ment ;  unfit  equally  for  the  duties  and  the  pleasures  of  life ;  a  diseased 
population ;  for  the  very  same  circumstances  that  deprive  these  classes 
of  a  due  supply  of  fresh  air,  positively  corrupt  what  air  they  have,  and 
oblige  them  unceasingly  to  breathe  a  poisoned  air ;  the  inevitable  con- 
sequence being  a  poisoned  blood  and  a  tainted  constitation ;  that  b,  a 
constitution  tainted  with  scrofula,  and  prone  to  consumption. 

98.  The  following  (and  many  more  might  be  cited)  are  attestation:} 
of  this  mehincholy  truth,  by  high  medical  authority. 

<^Tbe  constant  respiration  of  the  same  air  in  their  ill-ventilated 
apartments  is  the  main  cause  of  the  scrofulous  taint  which  to  such  an 
enormous  extent  corrupts  and  enfeebles  the  constitution  of  the  poorer 
classes  and  that  of  their  ofbprii^.  If  the  air  respired  be  entirely  pure, 
there  may  be  bad  food,  bad  clothing,  and  want  of  personal  cleanliness, 
but  scrofulous  diseases  are  not  developed."  * 

^'  The  impure  air  of  workshops,  and  the  similarly  unwholesome  state 
of  the  dwellings  of  the  poor,  are  the  chief  causes  of  the  scrofulous  dis- 
eases to  which  they  and  their  children  are  so  Bubject."t 

"  Deficiency  of  firesh  air  is  among  the  most  powerful  and  the  most 
important,  because  the  most  remediable,  of  the  causes  from  which  scro- 
fula arises."  | 

<<  The  habitual  respiration  of  the  same  air  in  ill-ventilated  workshops 
in  large  towns  is  a  powerful  means  of  augmenting  the  hereditaiy  dispo- 
sition to  scrofula,  and  even  of  inducing  such  a  disposition  de  novo^  § 

99.  The  evidence  is  equally  decisive  as  to  the  influence  of  the  same 
cause  in  predisposing  to  consumption,  and  in  actively  devdoping  tliis 
dreadful  malady.  ^'  If,"  says  Sir  James  Clark,]  <<an  infimt  bom  in 
perfect  health  and  of  the  healthiest  parents  be  kept  in  close  rooms  io 
which  free  ventilation  \&  neglected,  a  few  months  will  sufiSce  to  induce 
tuberculous  cachexia ;  that  is,  the  constitutional  affection  which  inva- 
riably precedes  the  appearance  of  consumption."  It  is  found  by  direct 
experiment  on  animals  that  consumption  may  be  induced  in  them  to 
any  extent  merely  by  confining  them  to  close  and  dirty  rooms.    ^^Ia 


*  Evidence  of  Mr.  Toynbee,  First  Report,  toI.  i.  p.  69. 
t  Eridence  of  Dr.  Gay,  First  Beport,  toI.  i.  p.  98. 
I  Evidence  of  Professor  Alison,  First  Beport,  voL  i.  p.  73. 
§  Evidence  of  Sir  James  Qark,  First  Report,  voL  I  p.  74. 
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the  Zoological  Gkodens  in  tbe  Regent's  Betrk,"  says  Dr.  Amott,*  a  new 
house  was  built  to  reodve  the  monkeys,  and  no  expense  was  spared 
which,  in  the  opinion  of  those  intrusted  with  the  management,  could 
ensure  to  these  natives  of  a  wanner  climate  all  attainable  comfort  and 
safety.    Unhi^pily,  however,  it  was  believed  that  the  objects  would  be 
best  secured  by  making  the  new  room  nearly  what  an  English  gentleman's 
dniwing-ro<Hii  is.    For  wanning  it,  two  ordinary  drawing-room  grates 
were  pat  in,  as  close  to  the  floor  as  possible,  and  with  low  chimney* 
openings,  that  the  heated  air  in  the  room  should  not  escape  by  the 
chimney,  while  the  windows  and  other  openings  in  the  walls  above 
were  made  as  dose  as  possible.     Some  additional  warm  air  was  admitted 
through  openings  in  the  floor  from  around  hot  water  pipes  placed  beneath 
it.    For  ventilation  in  cold  weather,  openings  were  made  in  the  skirting 
of  the  room  close  to  the  floor,  with  the  erroneous  idea  that  the  carbonic 
acid  produced  in  the  respiration  of  the  smimals,  because  heavier  than 
the  other  air  in  the  room,  would  separate  from  this,  and  escape  below. 
When  all  this  was  dcme,  about  sixty  healthy  monkeys,  many  of  which 
had  already  borne  several  winters  in  England,  were  put  into  the 
room.    A  month  afterwards  more  than  fifty  of  these  were  dead,  and 
the  few  remaining  ones  were  dying.     This  room,  open  only  below,  was 
as  truly  an  extinguisher  to  the  living  monkeys  as  an  inverted  coAJse- 
cup,  held  over  and  around  the  flame  of  a  candle,  is  an  extinguisher  to 
the  candle.     Not  only  the  warmth  from  the  fires,  and  the  warm  air  that 
was  allowed  to  enter  by  the  openings  in  the  floor,  but  the  hot  breath 
and  all  the  impure  exhalations  from  the  bodies  of  the  monkeys,  ascended, 
first,  to  the  upper  part  of  the  room,  to  be  completely  incorporated  with 
the  atmo^here  there,  and  by  no  possibility  could  escape,  except  as  a 
part  of  that  impure  atmosphere,  graduaUy  passing  away  by  the  chimney 
and  the  openings  in  the  skirting.      Therefore,  from  the  time  the 
monkeys  went  into  the  room  until  they  died,  they  could  not  have  had  a 
single  breath  of  fresh  air.    It  was  necessary  only  to  open,  in  the  winter, 
part  of  the  ventilating  apertures  near  tlie  ceiling,  which  had  been  pre- 
pared for  the  summer,  and  the  room  became  at  once  salubrious. 

"The  day  after  I  saw  the  monkey-house  just  mentioned,  I  was 
sent  for  to  virit  a  young  gentleman  at  a  respectable  school  in  the  neigh- 
bourhood of  London,  where  there  were  about  forty  boys.    The  ^boy 
I  went  to  see  was  thought  to  be  falling  into  consumption,  and  1  learned 
•  First  Report,  vol  i.  p.  53. 
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tbal  0tliflfi  mf  the  boy*  a)so  wete  ilL  On  enauiiaii^ii^  I  loaiid  tfat 
twiie  to  be  enly  a  lets  de^ee  of  the  evter  which  had  destxcyed  (hi 
monkeya.  The  two  cases  ■truck  mc  fbieibly,  ai  ilfantialx>iu  of  tbe 
little  knowledge  on  the  importent  snbfeet  of  the  owflntialo  te  health 
posseMcd  by  pemsM  ethoiwijie  highly  accompliriied.  A  new  school- 
voom  had  been  built  at  the  book  of  the  dwelliag-hoaiey  ip  which  room 
the  forty  boys  apent  m^oh  of  their  time,  aad  there  was  no  openiiig  bj 
which  their  breath  ooold  escape  fWnn  the  room  ekoept  through  the  low 
fiie-place.  There  was  indeed  a  skylight  above  with  aajhes,  which 
might  be  opened ;  but  the  schoolmaster  told  me  that  he  took  care  never 
to  open  these  when  the  boys  were  present,  because,  having  done  it 
onee,  a  boy  got  serere  iaflamatloB  of  tiM  lungs  In  eonseqaenee  (rf  the 
cold  air  ruBhing  in  upon  him.  This  gentleman  had  gone  to  great 
expense  to  secure,  as  he  thought,  the  heallli  and  cemfiifft  of  his 
scholars ;  but,  from  want  of  knowledge  on  the  subject,  had  mined  hu 
aim,  just  as  had  happened  in  the  case  of  the  monkey-house«^ 

100.  Tbe  number  of  deaths  from  consumption  ooeurring  ercry  jesr 
in  England  and  Wales,  aecordlng  to  the  return  of  the  fiegistiaf- 
General,  amounts  to  nearly  60,000.  From  a  earelbl  analysis  and 
eicamination  made  by  Dr.  Guy,*  it  appears  that  the  proportion  of  tli« 
consumptive  cases  of  the  three  classes  of  the  people— gentlemen,  trades- 
men, and  labouring  men — are  respectively  as  i6,  88,  and  30;  that, 
consequently,  tradesmen  are  nearly  twice  as  Imble  to  consumption  a< 
the  gentry,  owing  chiefly  to  the  hot,  close,  ill-ventilated  shops  in  which 
the  fbrmer  pass  so  many  hours  of  the  day ;  that  in-door  labouren  are 
more  subject  to  consumption  than  those  who  follow  their  employments 
out  of  doors,  though  exposed  to  all  the  indemencies  of  the  weather, 
and  though  in-door  labourers  as  a  dass  earn  higher  wages,  aad  can 
therefore  command  better  food,  dothing,  and  lodging ;  and  that  of 
in-door  labourers,  those  engaged  in  workshops  are  more  subject  to 
consumption  than  those  employed  at  home,  becanse  tbe  air  of  the  poor 
men's  apartment,  small  and  mean  as  it  is,  is  more  wholesome  tbaii  the 
greater  portion  of  workshops  or  even  of  shops.  **  A  certain  amount  of 
consumption,"^  continues  this  witness,  •*  probably  about  one  in  seven 
of  all  deaths  above  fifteen  years  of  age,  whieh  la  nearly  Ae  pfoportion 
occurring  in  the  higher  orders  and  in  the  most  healthy  proftasions,  laaj 
be  considered  as  inevitable,  but  all  beyond  that  pn^xirtioa  adorits  of 
*  First  Report,  vol.  i.  p.  99,  ei  acq.  j-  f  ^^"^  Report,  vol  i.  p.  102. 
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^veotiofl.    The  aaauil  ««|t«  ckT  Kf«.  ftwi  pultnQWHJ  ffOIHlWWtifiii 

bne  m^y  be  lelUj  tMed  Atttpiirwta  of  fO0(^  «q4  ^kis  ^sUmkte  ^  pfOt 

ibly  much  below  the  tnitii,    The  ehi^  o^HM  of  tb^.  fpei^  mpfUlity 

the  defective  veQlUeUeii  of  boimp»  pbor^  wi  pi^ces^of  w^^/' 

101.  It  oannot  hut  bft  UMfid  to  tbe  higUetMff  to  b«or  snob  ^^  m  Bill  omits  all 

we  io  mind  while  devkins:  »  bugoMimftjeAl  «watoiy  mfiM^vnt,  y^tiiation. 

)d  your  ConwiUee  F^gpwd  U  »»  a  gxMt  d^«o|  m  Loiy)  Linfio)o'»  Bill| 

lat  it  omits  altogether  the  subject  of  ventilation,  resemblinjp  io  tkifi 

vpect  those  madem  eaeyeloptpdw  of  airchi^litre  ^  J^aildipg  in 

bicb  the  very  word  veolilAtioo  neyef  onee  oeeiii»  from  begionjog  (p 

id.*    Tbe  general  iotroductioA  of  m  effiejent  m^^  Pf  vef^tiUt^po  u> 

velliog^hoiweB  aiid  eipeoially  in  tbe  »beda»  of  the  poor,  would  b^ 

Uended  with  beneficial  retultA  fiur  beyond  what  jit  is  pos«ib}«  to  esti- 

nte;  still,  bowoTer,  the  edoptioi)  of  eompukory  pfOFJsioqp  for  this 

wpose  may  not  be  ezpedieot,  <mi  eeoeunt  of  ibfl  jint^erenoe  with  th^ 

rirasy  of  domestic  lift  which  the  enforeement  of  any  si^;^  legislatiye 

netmenU  must  iavolve.    But  this  Diction  does  ppt  apply  to  b^ild- 

igs  iQtended  for  publie  reset t,  sueh  ss  ehurobes,  courts  of  justifce, 

oaoert  and  assembly-rooms,  theaares,  botiass  and  moms  for  the  public 

m  of  vhich  a  licence  is  required  {  factories  slreedy  i)nd#r  govMromeQt 

egulation  and  inspection  i  workriiops  in  which  great  numbers  of  workf 

eople  habitually  assemble,  lodging-houses,  and  sohools*    The  intro^ 

luction  in  a  general  sapatory  measure,  of  complsory  provisions  for  the 

lupoie  of  securing  proper  ventilation  in  all  placfss  of  this  despriptioni 

f^pean  to  be  justified  by  the  absolute  necessity  of  the  case,  and  to  be 

ne  from  any  ob^tion  in  principle.    And  thus  6r  Her  Msjesty's 

^nuniasjooen  sanction  the  princ^laof  oompulsory  ventilation,  one  of  ^^^^^ 

Ur  reeommendationst  being,  <'  tliat  measures  be  adopted  for  'pro* 

nodog  a  proper  system  of  ventilation  in  all  edifices  for  public  assem^ 

)lage  and  resort,  especially  those  for  the  education  of  youth/' 

They  further  recommend  X  the  regulation  of  lodging-houses,  and  the  Lod^g- 

iompalmry  cleansing  of  any  house  or  pvemises  which  is  in  such  a  filthy  c^milsory 

ind  unwholesome  state  as  to  endanger  the  health  of  tiie  public,  or  in  which  p]eausing  of 

"if  infecUoiis  disorder  is  known  to  existi    The  proposed  BUI  (claose  P"^*^® 

177)  adepts  the  recommendation  o£  Her  Miyesty'aOomnussioners  as  to 

<^  compulsory  purification  of  filthy  and  infected  houses,  and  also  the 

•  *  Pint  Report,  toI.  i.  p.  54.  t  Second  BcpMrt,  vol.  t.  p.  192. 

t  Seeood  Report,  toI.  i.  p.  1 19.  §  Ibid.  p.  120. 
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Mgiigjiottwte^  .'xljt'mmimyM^  <hiMpwwrriiMihnid  >•!»  b4g>iited  n 

the  «i«rietr«ae«r(4if  Mim  tQi«MPt«iMy«iD«ie^Mf 
to  dtttaM  M  tahMMifir  ««liMNi  i«Hiifltd»i 
of  a  euKfe««  of  ais  £r9ia.l)aB|i«§  thlNNig^ 
IbropeiuBgr  thoioi:^flureB^fadriw4teiiWf^tMi4M 
publie  walksL*  

102.  One  gieat  touiee  of  -  the  eeHiemiiMitiea  of  tho 
iowns,  and  of  the  deteriomtiDn  of  4he  phyacai-conditkn  of-  the  pofn^ 
latiooy  arises  from  oertaim  auuaaoesy  eoeh  aeooUeetiooa  ^dip^,  sMiU 
men's  yards,  pigBttesy  oow-yaida,  slaaghtor  hogsop,  aad  ma—faiinriwl 
gtymg  out  offimsiTe  and  noixJous.evuuiataoM.  | 

108.  Mach  detailed  evidence  is  oolleoted  Jo  shov  thMsteni  «o  vkislj 
these  nuisances  prevail,  and  the  amountof  iiyui^  and  auHhrjng  thsy  b-l 
flict.  Ailer  a  careful  consideration  of  this  whole  suhjec^  Her  M^sEtji 
Commissioners  arrive  at  the  following  conclusions:  f  naoMdj,  tiifl 
with  regard  to  the  most  common  of  these  nuisances,  thegr  m^t  hi 
materially  abated,  if  not  totally  suppreesedy  hy  ^  active  ^ol^xokM 
summary  powers ;  that  therefore  these  nuisances  should  be  decUn^ 
nuisances,  and  be  summarily  abated ;  that  in  this,  way,  JS^  exmnpie,  t* 
innumerable  evils  arising  from  the  filthy  state  of  priviesi  n^ght  be  pi»| 
vented  in  all  places  where  they  a^  ezposefl  to  publju?  mw  |  ffaat  wi*>- 
regard  to  some  other  nuisances,  they  should  be  deo^artBd  j^  ^  ^ftbeoluie^ 
ill^;al,  and  be  positively  forbidden — such  as  ^keeping  pfgip  vi  town^ 
accumulations  of  filth^in  nightmen's  yard^  and  cplleptionp  o(  dung  f : 
sale ;  that  all  slaughter-houses  should  be  pl^o^d  upder  jn^eQtioa  ana 
regulation ;  and  that  in  cases  wher^  the  inhabitapt^  ^  ii^juriouslj 
afiected  by  the  noxious  exhalations  of  9Jky  fiictoiy,  .pQwer  should  ba^ 
given  to  the  local  administrative  body  to  takej^^  i)r9C^edings  for  tki 
abatement  of  the  evil  4  tuid  that  ^'  as  the  most  constant  attention  'n, 
required  for  the  punctpal  eiiforcement  of  an^  kyrs  or  regulations,  an 
officer  be  appointed  in  each  town,  who,  in  addition  to  other  duties  \hii 
may  be  placed  under  his  chaige,  shoul^  be  required, to  I'^^ort  upon  aaj 
neglect  on  the  part  of  the  scavengers,  or  any  infringement  of  rules  £:/: 

>  Ses  4lie  Thirtieth  .BeiMymnitiidatfOD  ^f^Bfr-iMajiSlyiliiQsanai 
Report,  vol.  i.  p.  132,  et  teq. 
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«  pievMiMD  of  nukmmm^  ^  cfiMf  < 
the  iobabiUiiU;  Md,  U  mtmmfft  l»  WMngngp  j^roewriingw  in  Jus 
ra  DUM^  and  M  u  IMbnMT  M  tkv  piitt  «f  Ite  inU^ 

6ot  of  oflfenden  before  tlie  Mgktntet.  •<8«eh  an  office/'  ooirtiiMM  Assisted  by 
8  0onnnuoMn>«><«o^  i«mI««  Midk 'hJmUo  iwiteiiee  »  the  ^^ 
iecution  of  his  dutiet,  and  the  pvblie  trodtf  bo  cbeoked  in  their  in* 
iogemeat  of  the  law,  If  the  fMlieo  mre  dmetad  to  r^Mirt  opoo  any 
«ich  or  neglect  of  it.  TheM  paUie  servaata,  now  generalty  a  nuaw 
nsand  tttcieBt  body  n  each  large  town,  akhoogfa  the  constant  wit- 
urn  of  flueh  ofeaoes,  are  not  charged  with  the  diity  of  Reporting  them 
^theur  saperion,  or  any  officer  enlpeiwered  to  correct  them.  It  has 
MO  represented  to  as  lliat  this  duty  conld  be  iaost  efficiently  and  con* 
eueotly  eobsciitfld  by  the  p<diee  withont  any  serious  addition  to  their 
iKmis,  or  iacteaae  of  expense  to  the  inhaUtanls." 

UH.  In  accofdanee  with  the  spiiit  of  thiese  recommendations^,  the  Bill  sppo'ats 
il  (dense  178  ei  $eq.)  proposes  the  appointment  of  an  Inspector  of  Nt^Smion!^^ 
Isuanossy  lisJniny  his  daties^  and  arming  him  with  the  necessary 
ivers;  and  aathoriaes  the  Commissioners  from  time  to  time  to  make 
fe-laws  as  they  afaall  think  ftt  for  the  purposes  following;  (that  is 

For  preventing  nuisances  and  annoyances  in  any  streets,  or  near 
^ento,  and  effecting  cleanliness  therein. 

For  making  regulations  for  registering  and  inspection  of  slaughter" 
Muei  and  knackers'  yards,  and  for  keeping  the  same  in  a  cleanly 
Bd  pn^)er  state,  and  for  removing  filth  therefrom,  at  least  once  in 
very  twmty^fimr  hours,  and  for  requiring  that  they  shall  be  provided 
^th  a  sufficient  sapply  of  water. 

For  regulating  the  manner  of  keeping  swine,  and  preventing  the 
B^ing  thereof  within  imy  dwelling-houses  and  for  describiug  the 
imiu  in  such  town  or  district  within  which  it  shall  be  lawful  to  keep 
beame. 

For  the  ponishment  of  persons  selling  unwholesome  meat,  and  for 
^Dg  and  condemning  the  same. 

For  regukting  the  duties  of  scavengers,  and  the  management  of 
iiblic  privies. 

For  laskbg  regulations  ibr  the  registering  of  lodging-houses^  and 

^  Seoottd  Report^  vol.  L  p.  79. 
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■iVw  liiff^g.  .dam  ,fiil#i  ,.ftar. 
(UraUiiigB. 

AjDd  to  MntaiA  Mi  isvIrM 
ligr  penona  broakiog  swh  lAira« 

ar  miligRtioB  of  ^q^mwmmwamm&m  luatiog  from 

emit  offaMhre«0d  tiosk>«i  flwrt«itfapi»  aad  vUck  mb 

tli«  clomt  and  iM<wt  denaefy  fofmbitd  4iiliitAis»    T^at  Mstaong^ON 

eiNiTfetioii  <rf  H»  Ifi^eflty'i  OMMnW<»«%  front  ite 

raporte  of  the  OoadtHiioMn  tibmedvet,  at  to  Ite*  wfcMit>l#  •  wUei 

tewemis,  aetid,  and  etinf  notMM  Amm 

the  atmosphere,  not  oiaiy  in  tiumemMis  4mwlimg^  .bm/i 

whole  itraeli,  at  to  4iie  fafuiy  tlief  pv«du«e  to  hwiHli^  Mrfapgodaitlf 

of  liiehr  eAsct  upon  pfopertjr^  and  as  to  ^10  cKCealty  of  esaBeidbgtt^ 

eoBtrol  mer  them  In  tlie  pmeai  slate  ef  the  larw,  [tfaab  tlK}r  aaiy,  ^<  W 

kav«  been  indiieed  te  sabntit  a  reeeanaeadBtiQii  ivr 

theee  Mhii-^M  of  faijuiy,  under  the  toaviotion  tlktfnat  edSfc»#»arii 

from  factories,  that  may  influence  at  times  a  whole  popuLitiaii,  vlul 

Hie  dtffioalties  that  attend  the  ^kmowftnutkB  ^ifae  €Ht  awe  daena 

great  that  it  is  permitted  to  eonttaaelbr  f«ut  wilhbvt«njpen« 


lieing  willing  Vio  nndeitake  Ifie  escpense  (of 
adoption,  howev<>r,  «f  the  fsoutse  now  fadnwted,  will 
ficuities  to  be  overeome ;  and  l^ne  appeaaa  to  be  ao  ^oari 
private  dwelling'  be  maAe  saljeot  to  inspeetiaayviidBr 
affecting,  or  supposed  to  affect,  the  plibHe  heaM^  «%• 
wfiidi  induce  Bueh  evilaton  "moeli  greater  ^etDlaBt,ahoidd  aat  ba  snbyed 
to  the  general  cognlzanoe'of 'the  loead  adnaniDtratiye  badj  'wiio  AaiM 
be  empowered  in  eeiMn  eaaea  to  -tehe  iha  BseeBMoy  l^gal  fsoeeediogi 
for  the  abatement  of  such  nuisaaces.  The  Oommissioners  «dd{*-^ 
<^  Too  much  importance  lias  hitherto  bete  altaelied  to  the  mere  iofls' 
ence  of  lofty  chimneys  in  removing -to-  a  -v&taaoe^aadi  dfladng  1m 
noxious  futliee  wilich  maaiy  numafiMtdito  evolva.  ia  iheaaaelvei  ikej 
in  no  way  destroy  the  emanations  which  are  conveyed  into  them :  thesi 
are  discharged  as  ifaiddh^  ^i^fbre'  into  the  ^actefmd  attnosjaliere,  and 
esperiexiee  haa  Proyisd^  .that  even  very  lofty  chimneys,  oa  which  l«rg( 
*  Second  Beport,  vol.  L  p.  82.* 


^i^itized' 


1118  Hits  bd^ii  m^tid^r<)o''ilAt'<iMSMMirtlf  iifaitotl^  tbttt  itmomrt  of 

mixtare  with  the  oammoti  air  which  Is  essential  to  prevent  the  most 

nrioas  ecMBeqa^oes  ion  HMff  ^^epoMbn  wen  ta  teiy  ebeadei^Ie 

itanees." 

Chemfctiy^  howemf^  by  the  veiy  poweif  •wM  wfaidh  It  advanew  the 

ts  and  mandhctures,  supplies  the  meanaef  controling  and  destroying 

8  injttrieiu  prodoots  arising  Urom  ehemieal  operadons.    On  this 

Mind,  Her  Majesty's  Csttmivioiien  reeomme&d*   <*that  in  eases 

lere  cmpidtttB  shall  be  sabstnitialed,  that  the  iafaabitanta  of  any 

a«^  street,  or  district  in  toiwas,  are  in^iirioiisly  affected  by  the  noxious 

Uatieas  of  any  fiujtory,  power  be  ginren  to  the  local  administnttive 

dy  to  aieertahi  the  cause  of  sueh  exhalations^  and  to  take  legal  frt^ 

•fiags  to  tbs  abatament  of  the  evils,  in  the  event  of  such  evils  not 

Ing:  leaiowt  on  due.^representation.'' 

106.  It  is  submitted,  that  the  law  should  tx  en  the  owners  of  fiio-  Omu  should 

lies  the  oMfs  of  pming  tfast  they  habitoally  and  ccrefuliy  put  into  ^e«  JT 

KJtice,  in  tiirfr  works,  the  best  means  kaown  of  oostroUiog  and  *»«*°»*«s- 

itrayhig  ilie  noxious  prodwols  4o  wUeh  their  ptoeesees  give  Hse,  and 

tt  ia  casis  ia  which  it  is  impraetieable  in  the  present  state  of  hnow^ 

^  either  to  weatraliee  or  to  prevent  the  evolution  of  these  noxioua 

odoets^the  eeotiaeance  of  the  operationa  that  produce  them,  in  the 

Ust  of  populoosr  districts,  should  be  absolutely  forbidden.      Mr» 

bomas  Oabittt  has  given  valuable  and  decinve  evkknee  as  to  the 

^slight degree  of  individual  hardship  that  would  praciioalfy  result 

M  such  a  pfohibhion  vaderthe  operation  of  a  geneial  law. 

lOT.  One  nuisance  not  noticed  by  the  Bill,  but  the  subject  of  a  Smoke  nui- 
^ct  reeewnmendatleto  by  Her  Majesty^  OcHnmis^aevSi  is  that  arising  ^°^' 
^^  the  dense  blai^  smok^  of  manufectories.  «  Next  to  the  evils 
^^^  from  defective  draining  and  cleansing,"  etate  Her  Majesty'i* 
^misrioBerB,!  "  "one  are  so  ofiensive  or  produce  so  large  on  aaiount 
f<Jisoomfort  to  the  inhabitants  of  towns  generally,  as  those  arising 
m  this  deiMe  black  smoke."  • 

*^'  It  is  stated  by  Lord  Lincoln,!  tiiat  private  Mis  for  Ae  ex-  Ingtrntiloos  of 
»««puipo«e  of  suppressing  this  nuisance  l«ve  beea  introduced  into  ^"*  Lm«>l«. 

•  Second  Beport,  vol,  L  p.  83.  f  First  Report,  M  il »  877,  «78  «t  sag. 

♦  Second  fiqwrt,  voL  L  p.  81, 

I  liirtniclioM  to  Sir  Henry  T.  de  la  Beche  and  Div  Lyon  Vlayfak,  Smohe 
Volubitionliiqutey,p.l. 
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Smoke  Prohi- 
bitiou  Beport 


Causes  of 
smoke. 


Cansesof 
fiiilare  of 
Acto, 


veiy  generally  expressed  ib  Farlu^iiieiki'  ttiiit  tbe  ptind|>le  of  t» 
Biflfl  should  \}e  extended  to  every  piftt  of  th^  jdngdom;  tittt  mqiur 
having  reference  to  this  su'bject  "have  "been  instituted  bj  SBeet  C*« 
mittees  of  the  House  of  Commons,  parUcUlarlj  ooef  in  t844  a 
another  in  1845;  that  in  1845  a  BiD  providing  for  the  geaend  s:: 
pfession  of  smoke  was  withdrawn  upon  an  understanding  ihat  m  suV^ 
of  such' admitted  public  importance  should  he  left  in  the  hands  of  B 
Majesty's  Government,  and  that  'some  general  meaanre  faaTiog  tor 
object  the  supipression  of  smoke  in  towns  and  populous  districts  sbcra 
be  by  them  submitted  to  ParliaJnwt.  But  his  Lordship  Ibither  sufe 
that  before  any  pledge  of  this  nature  can  be  satisfactorily  ftJfiOed,  H 
Majesty's  Government  are  of  opinion  that  there  is  still  itetter  lor  fa 
ther  investigation,  and  appoint  Sir  Henry  T.  de  la  Beche  and  Dr.  Lit 
Playfair  to  renew  the  inc^ry. 

109.  These  gentlemen  report  *  that  they  are' unable  to  add  anvtlni 
to  the  information  contained  in  the  Beports  of  the  Seleiit  Gbmmitw 
of  1843  or  1845,  as  to  the  nuisance  of  smoke,  as  to  the  nature  of  d 
patents  taken  out,  and  of  the  procestes  in  lise  fbr  its  eonsomptioo,  sa 
as  to  the  expediency  of  adopting  legislative  enactments  for  its  prevt^ 
tion  in  all  practical  cases ;  that  the  pi^vention  of  smoke  Is  a  thi:^ 
Pierfectly  practicable ;  that  the  mode  of  accomplishing  this  object  | 
well  understood  ;  tliat  as  the  prevention  of  smoke  implies  a  comi>!<^ 
combustion  of  fuel,  the  result  as  an  abstract  fact  always  is,  that  m:^ 
heat  is  generated  and  a  saving  of  fuel  effected  when  it  ifi  so  consul 
as  to  prevent  the  emission  of  smoke ;  and  that  from  experiments 
ducted  under  their  investigation  with  a  view  to  determfne  this  poii 
their  own  satis&ction,  they  arrive  at  the  conclusion,  that  although 
careless  management  of  fires  there  is  often  no  saving,  and  that  imii 
there  is  frequently  a  loss  of  heat,  still  that  with  careful  inaia^HBi 
the  prevention  of  smoke  is  in  many  cases  attended  with,  and  mig}T^i 
most  cases  be  made  to  produce,  an  economy  of  fuel. 

no.  TVith  regard  to  the  cause  of  the  emission  of  smoke  in  nui 
factories,  they  report  that  it  is  owing  either  to  the  bad  construction 
fire-places,  boilers,  and  flues,  or  the  bad  management  of  the  persfl 
intrusted' with  the  fire:^. 

111.  With  regard  to  the  causes  of  the  general  fiillure  of  the  Iji 
*  Smoke  Prohibition  Report,  addressed  to  Viscouxit  CsnliiDg,  p.2€t9eq. 
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;ftB  to  SQjIpnes^  iii4^nfijf»fiaep  tliey  »^te  ^tjiat  it  b  BcuQetitneB  owing  to 
i  Jeoieoeyy  wmetiiaea  to.  t}ie  seyeri^  of  ^he  enactmeois,  at  other 
les  to  the.  eape^se  of  ei^fivcip^  their  oba^yance,  and. abovet  all^  (a 
I  loosetiQss  isith  vfhich  the  clauses  thfive  been  drawn  up.  It  appears  ^^°^^  wonling 
It  moBt  of  the  Tecent  Acts  for  the  Prohibition  of  Smoke  are  fbunded 
the  clause  in  tba  Derby  Improv^nieDi  Act,  .which  di^oiDs  a  penalty 
or  or  in  respeet  of  every  week  during  which  such  furnace  ot  annoy- 
06  shall  be  so  used  or  continjued.'*  Now,  as  it  cannot  be  proved 
itsmolie  does  coniinue  without  cessation  for  a  *^  whole"  week,  seeing 
tXj  in  all  chimneySi  there  are  periods  when  X)o  smoke  is  emitted,  and 
It  smoky  ehimneys  do  not  emit  opaque  smoke  more  than  twenty,  and 
the  worsi  cases  not  more  than  thirty  minutes  in  the  hour,  and  that 
sight  the  small  amount  of  fire  kept  on  in  the  furnaces  prevents  the 
lasioQ  of  smokO)  no  cooviction  can  be  obtained  under  this  Acf. 
ninent  legal  authorities  have  been  consulted,  and  have  stated  as  their 
uuoD,.ihat  for  the  purposes  of  conviction  it  is  essential  to  prove 
^  a  fiimace  eontinves  to  smoke  for  a  whole  week,  without  interrupt 
»u  As.  the  wording  of  most  of  the  other  Acts  has  been  copied  from 
lis,  they  have  proved  in  practice  to  be  wholly  inoperative. 
112.  Another  l>o|n|;  in  the  wording  of  the  Afiis  which  renders  them  LenieDcy  or 
nctlcally  usel^ssi  consists  in  the  penalty,  generally  of  40^.,  not  being  penaltus. 
ivied  until  after  ^^  one  month's  notice  in  wridng  "  shall  have  been 
iren  to  di^oontinue  the  emission  of  the  smoke*  Hence,  after  the 
fiesding  pi^y  has,  been  brought  before  the  magistrate,  and  convicted 
\  the  pen^Uty  of  ^(V«;  it  is  necessary,  previous  to  the  infliction  .of  a 
Kond  peni^Uy,  4gs^  to  give  '^  one  month's  notice  in  writing,"  so 
liat,  in  &ct,  a  nionth  being  aldo  allowed  to  abate  the  nuisance,  if  the 
iv^rere  ptoceeflpd  with^.only.six  tnes,  amounting  in  the  whole  to 
2/,,  could  be  obtf^ned  in  the>cours|^  of  the  year ;  a  sum  so  small,  that 
>  refnctory  smoke-maker  would  be.  wUUrtg  to  pay  it  rather  than  be 
>ut  to  the  greater  eitj^en^  of  altering  his  boilers  or  furnaces.  The 
mallness  of  the  fineai  acts  prejudicially  to  the  success  of  the  Acts  in 
)erby,  LaedSf.  Manchester,  ^c,  Just  as  their  magnitude  has  a  similar 
ftect  in  Birmingham^  by  preventing  the  authorities  from  duly  proceed- 
Pg  to  reeovf^r  penalties^  cti^oh  penalty  bcjng  50/.  instead  of  40^.  Still 
ibe  recovery  of  one  penalty  last  year  had  the  g<^  effect  of  inducing 
^^^  PT.  ^Jjty.w^vka  thronghowt  the  tow^  tQ  wlo^t  ^^t^ivances  for 
^e  prevention  of  sipcfke^    .  .     ,       .i     ,    ' 
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ftn  observance  of  the  onaotaieiitB.  The  Aets^gnne  to  tke  ke 
meglstfates  the  deolsioii^WBpeotfng^  ail/  altged*  •■frfnggiiieato  of  d 
'  '  hv;  bot  1lMse'ihiiglitvtttee=  tiRittiehieB' em  -frecpaenllf  tiie  |n 
dpei  ttnoke-makers,  and  «idM*^  dua^re,  be  es^jleeled  to  be  va 
Mftloee  in  the  ex^ovtion  of  the  hsw^  In  every  iastaaee  i&  whidi  tl 
anlh<tt<tiei  he^  Instltttled  prdceedingi  «&der  the  Aet^  tbe  eo 
has  been  a  eonsMeitible  abeleiMit  of  the nuiEMioe^  balafber  ftkekpi 
ef  a  certain  period^  it  has  again  appeared  with  its  oBoai 
That  Mr.  Beekett,  member  ix  X<eedSy  when  ejuuiiiiiii  befae  tl 
Committee  in  1843,  stated  that  the  emoice  cbtase  m  the  Leedi  Ii 
pfovement  Act  of  1842  had  alieadj  been  pffodnetivB  of  beaeit 
eflbct,  and  that  the  nnisance  wsu»  coneiderably  abated ;  **  bot,'*  bt  ih 
fepertmtiy*  ^  when  we  vidlted  that  tewn  hi  the  ^namtjmrf  tbe 
neys  were  ponrinpont  Uaek  and  dpaqoemiokey'asif  no  Aet^fxMhibitai 
it  exisrted.  A  smoke-inspector  had*  been  appointed)  bat  Infl 
fitmi  ilfnesv,  been  most  inefficient;  andtAe  anthoritleB)  more  from  \ 
kindly  than  politic  feeling,  had  been  tmwifling  toanpeiotwa 
man  in  his  stead.  A  month  or  two  piaAsed  away  afttt*  his  dnd 
wi^oiit  a  successor  being  appointed)  and  the  mamdhetteei 
that  no  one  looked  after  tbe  nnisanee^  beeame  caretesiv  aid  pnen^ 
fi)rth  opaque  smoke  as  befbr^.  At  hAf^  two  moftt  knpeef 
appointed ;  bnt  thh  duty- was  made  ineidentai  to  other  dlitfea;,  one  « 
them  being  the  superfntendeat  of  scaT^n^eie^  the^otfterdf  the  to«i 
lamps;  and  it  still  remain*  to  be  shown  wbetliar  thetiNnv  of  LeeA 
will  retmm  to  ite  state  ef  improrement.^ 
'  The  experience  of  BrMMbrdf  9b  eim^ar  to  that  of  Leeda.  Sop«nl 
yMtrs  fltnee,  the  iohabilante  cbn^fratalhled  theiMehee  en  tiw  gmi 
dkiiinution  of  the  smokcMndsance  in  that  tewn  \  'iMSt^Meeatlythe  oril  fco 
again  sprung  up  as  severely  as  belbre*  Hhe  smeke  eionmi  in  the  Aft 
of  this  town  eentains  nb  -provisiott  Ibr  adecpnto  wpetiptoriepcp. 
appoints,  no  eontriAing  power*  to  see  that  the  Aet  ia  ^emied  ioti 
exeention,  and  hence  the  evUe  hare' again' appeared* 

In  Manohesterf  the  AethaiB  {Men  bnmgfat  ao  Motn^iiilo  Ibros. 

that  it  is  impossiMe  tfl  predicate  eitlier  its  success  or  ftdline ;  bnt  iht 

towDH^lerky  Mr.  ^eroii,  istatea  thai  the  same  .legal  difficultiea  anr 

*  Smoke  Prohibition  Report,  p.  4,  f  Ibid.  p«  6;  '  f  Md. 
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iperienoM  ih  4Mk  imi^iaiBO,'>fgM(\ih^  tm^Mn^jht  ik€  good. 
dng  'Botf*  o»«peraihMi'«f  i^tt^  waBtnAe^M^^tflut^^miB  wmU  he 

ttctically inopemtiye,,^    "'^''^      ..•...,«♦.,:,..    ,^.  -    in    

114.  A  tfbttrth'c&dMr'^'fidhirD  If  a  imtti  'of  jiawer  to  ii^iet  a  Want  of  power 
nalty  oti  tha*  rt(»ir^,  whog^cufawloaibctw  jr YiMy  often  tiM&  onliire  ^liitfe  ^^^^^  ^ 
^  the  eMi    ^^ittall^'llie'DMHte  rdi^MML  »l9/'«  M^  4lN  ^epovton,  s^ker. 
eomplainfs  were  made  of  the  absence  of  power  to  inflict  afkto  upCMi 
e stekcrlc^  oar^eBsnog itf  muMigttig  any Mi«ke^nai«taliig apatatus, 

even  in  stoking  onliimy  fires.  IIpoli  ibis  poial  the  opinion  k 
ttTemlly  expredsed^  thai  a]I  A0t«  will  be  inopemtiire  yolen^the 
Dkeralso,  aa  w«U  as  the  maciter^lte  iKMukaa  interasted  pariy  fo  Meiog 
rthedueelQecutioaofthe  Aeti  . 

The  reporters  ftiither  •tate,')'  ^al  wttli  regard  to  steao^ngiaeB 
m  procan^  Ibr  the  preventieii  of  ikuoke  have  been  matared }  tku 
1066  ptooes^es  hare,  in  very  many-  instafiees^  beea  employed  with 
Mnplete  soc^eserthat  af  law  etippreisi&g  the  nuisaiiee  fomn  tbeM 
Mrees  coald,  therefore,  be  mast  eanly  end  promptly  ouried  outi 
od  that  the  darner  is  .ttne  with  regard  t9  ItretrsMeB,  dintiUerioi,  df^at 
wks,  &C.,  there  being  eertain  instaneesf  in  whieh  prooesBeB  fbr  the 
retention  of  smoke  have  with  «he«o  proved  stiocissM,  whence  *^ii 
^y  be  antteipated  that  the  auisanee  ariiing  Dram  these  «oiiroe»  aisd 
My  be  BUicK  abated,  if  they  ba  fubjected  to  ^a  ^cral  law  with  thsA 
^'ri)eaf«aseand  eaation  whieh)  uaict  eertain  eases,  is  so  advisable. '^ 

ild.  On  these  grmtvA^  tkmi  the  emisiian  of  mnake  fsom  the  con*  Smoke  Prohi- 
vmptloa  <tf  foel'ianot'  neeessory/.that  thane  are  kaewn  means  by  whi^lk  Sft^sJ^ion^^ 
t  can  beaailFaljr  pufvaatedi  and  that,  tkfrefbre^  a  law  porohibitVW  (1846). 
•^6  oon^nuanea  of  the  nvlsajtoe  is  Capable  of  being  earr^  iajte.  0S^c!^ 
iftother  Bill  j;  <'to  prohibit  the  IfnisaaMa  of  >6moka.£raav  Jg'uraacea 
V  Mafltoftotorles^".  was  tninodac^  into  P^Mrljajjoent  4i|ring,ih^.Iast  Provisions^ 
i"^a  (1M6)9  0oiktaiiiiags  arasMg  otk«wWpfavi|iefi9  ,fqr.  tl^e,  apppint#f     - 
*>tttof  an  laspeetfM  of  £ftnoke  Natencei  probil>iting  ^  the  issue  of 
cpaqae  smoke  inm  any  cbannejf.of  ^  forqaee  .^  aay.lQnger, period 
^  time  than  is  bortS  Jide  odeeeteiy  for  .the-kiBd]iiig,p(  the  fife  of  such 
Pomace ;"  fixing  on  the  ei^ayiar  of  daohi  a  krmBm^-  for,  every  ofi^nce 
^iBst  this  Ae<4  4he.peaaHy  of  ^^imf  antfuasit  exceeding  t^yp  pounds/* 

*  Smoke  Probibition  Rejwrt,  p.  6.  '  "f  Ibid.  "p.  6.  ' 

♦  Prepared  and  bfonght  in  by  Mr.  Maekinnon,.Ijord  Francis  Egeston,  and  Mr. 
W}Uh»Beck«tt   Orteftdhy  the  House  of  CmniWJoHiiTOM.  •I'W  8,1846. 
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iiss>te»a  ii6tii> totJj^e^iflbiitiiH&tttkteiahjfi  iiriii|wiiiiw  A* At  k 
iiiae  Uun  k  JjmHgdJily '|Jie( Art:^^miktifle>i^^  ton- 

eof«ri»ipi»t  MTiAhe  «oholei<if  tbei9iMJ^aad.oaiiis  tkUmmf  kav«  b« 

tlirmiigli  wImmb  iMgNg«ii«9  ov  nflM  miniijqtttir  dit  oftneoiwiw 
oMimitMd^ 

OmMoDS.  116.  HiU  BaU  is,  ilMroCMre,  fne  finw  tbe  imu  wrais  «m1  ddaH 

which  have  rendered  iragatory  preoediflg  Acts  $  but  stfll  theBilLtt 
at  present  fraittedy  gives  nopewevs  to'  the  inspeetor.  It  aHkei  k 
provisioB  for  rendering  the  reception  of  bis  ewideaoe'oliiigatiHy  on  tk 
magistrate;  it  restricts  unnecessarily  tlie  meuiingof  thft-aooni^fitf' 
nace,"  to  <<  such  famaces  only  as  are  used  for  thaheatsi^  af  statioasiT 
steam-togine  boileifs;"  ivbife  it  is  oertaln  tbat  ^hy^m^wm  ssd 
carelbl  stetleing,  by  the  adoption  of  iqiecial  >mit]|geme»la|.  4»  bf  tk 
use  bf  smokeless  foeV*  the  prevention  of  ^mobe  firon  loeeseiive 
steam-engine  boilars  is  as  pjaetloable  as  fWim  tboee  that  ai^  aiatioBsiT, 
it  being  further  distinctly  stated  by  Her  Majesty's  Coinn 
tliat  ^'  the  use  of  any  but  amdcelesB  fed  is^  Ibrbiddett  on  aanyrailfaad^ 
and  it  would  be  a  great  improvement  if  this  was  extended  to 
boats  navigating  riv«&"  It  limits  the  utmeet  pen^^  oCaay  oflboe 
i^nst  the  Act  to  the  sum  of  ^6  pounds]  andlboriityy  < 
thi  Magnitude  of  many  of  the  manufiidtdries  that  pour  oat  Uw  maa 
constantly  the  densest  columns  of  black  sniok^  and  ^etwttkb  of  ther 
6wners,  it  endangers  the  successfbl  working  of  the  Act'by  lessen  «f 
leniency  (see  above,  §  111);  and  it  omita  the  I^ee6niteeiicfaiti6a: 
fbanded  on  large  experience/ that  simple  fonfos  of  notices  and  penaltia 
should  be  attached  to  any  geo^#al  Act. ' 

Pledges  cf-  117.  This  Bill,  like  the  two  other  Bills  noticed  by  loitl  Iinco%. 

GovernmeDt  ^^  ^^  ^^  ^^^^  ^^  ^j^^  S^idn  withdrawn,  on  ^an  IntimatliM  gitw  fcy 
Lord  Morpeth  that,  if  left  in  their  handfe,  Hei^  Sbijeety'a  Goremnrs: 
would  take  up  the  subject ;  s6  that  th^  present  adittinistnifioii,  as  wil 
as  the  last,  is  pledged  16^^  the  Introdiictloti  to 'PatfiaineBt  of  sosr 
general  measure,  haVing  for  ife  object  the  supprettion'of  fltebteiBtevii 
and  populous  districts  i**  and  it'is  subfnfttedthkt  tfce^mca>i>  of 
a  practical  and  efiicietrt  tnesisure  ar^  aow  ckaify^made  ottt  for 

*  Second  Report,  Tol!  i.  p.  81.  '  t  Ibid. 

J  Smoke  Prohibition  "k^pcJrt,  p.  5.    Erid«i<^  of  fift.  -fldn;  towp'^eMrk'of  LeA 
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•fttomniMniiiiyi  «lMtt.ttejiii(Eri«(ft^djilst«ille^ilMtf  he 

.••eqaind:;  tiki  te  tUt/iNvpiiifi  th»ifiHpakitiiyt.»fi  nnvoftoer^ifwhttw 
duty  it  woald  be  todinet  hia  undivided  attention  to  such  o^itmh  wmU^ 
4n  OHT  ^ien,  Im  a  pnUk.  IttMit^irt^rMfl^Miefiy  to<  the  pooler  ;«l«Bsei» 
tndmigiit  be  AdiwitegeouH)!  emqpJ^ed  ia.imkti^  lavestignliow  ii»k> 
aaHoBial&etiiig  tbeaftOAtoffj  ooDditiei^oi^tbeiiirtriqt  luider  hi*  cbaige.'' 
Ii  ifiooabiioa  witk  Ihi0«view  .Ihitjp  add:-^<^  We  tbei«sfbie'reeo|BB|end 
tbtt  the  loeai  adm toktwitiYe  body  have  pqwer  to  appoint,  subjeoi  to  the 
tpprevai  of  Ibe  ctowUf  a  medicp^  oQicer  properly  qualified  to  inspect 
md  npoatifiniodicaUj  upon  tbe  si^natoxy  ooDdi^loa  of  the  town  ^  dig« 
tnct,  to a^eartMOzlhO'  true  cau3es  of  .dueese and  de^h^  more  aapeciaUy 
of  cpidaaioi^/iacBeMi^'tho.rate»4)kf  mortality^  and  the  circumstaA<;es 
ffliiftb  orig^ioata.and  maiHtaln  euoh  diseeses,  and  injurioudy  a|B^t.4»e 
piMio  boatth  of  aicfk  toiTIi  or  ^p<^l<im  district." 

1 19.  Iho  Bill  adofita  tiM  recoHunendatioa  and  prc|K»e8  tbe  ibllowing  Provisiong  of 
eQMtmentett        ,  ..  the  Bin  re- 

''And  irbereM  |he  healtikof  ^heinopulalion^  especially  of  the  poorer  Officer  of 
gbwei^.il^fte^ienjtly:  ify ur^  .by  the^  p^valence  of  epidemical,  and  otliier 
tiiMrdm^liadthOi  v^rQlellO(9.aod.  extent  of  sfich  disorders  are  frequently 
due  and  f^wi^tP^ttfstl^  jSJ^M^f^  of  li^tcal  .causes  which  are  eapable  of 
temovaly  .bMt-.if hiipii  bftvi^  j^thertb  frequently,  escaped  detection  from 
the  waot.pj^/9(»|9]ip  C^f^er^^q^  pefiion  to  examine  into  and  report  upon 
^^»  ^^  4ftiPiaWri?<H'^.  thj^.,fover  ehpuld  be  given  to  appoint  a  da)y 
qualified  medical  practitioner  for  that  purpose :  Be  it  therefore  enacted, 
that  it  ^b^l  |pe  4f ^A4r  f^l^  ^ff^^  Comfulssiof  ers  to  ^j^oint,  sul^ect  to 
the«p|[urg^y/|l  qf*(f|^^pf.^er  M«gi«fty's  Fringipal  Secretaries  9f  State, 
I  ]egaUyr.q9wli^.in(9di^  pnn^U^^  skill, and  experience, to  in- 

4>ect  and  .TfiW^iBI?XV^^?fi^,  ^^  ^^^  sanatory  condition  of  ai^y  tpwn  or 
iistrict  i  tq^9/99frJ^ff^^/^.^W9f\9f  ^^?Q^^^^^  ^^^  ^f^^^^Y  epidemics, 
nereesi^g,!^  ^[l^9J^n^prf9^i|7f;.4Uid. to, point  out        existence  of  any 

i«isaac6M>V'f94#%te<^i^cW|B^  .vr)}ich;ai^li4i^ely  to  pnginate  and  i^ain- 
aio«acb.di9mB^iWKiMim^V^X  %fj<J^.>!b^Jltf«Vl^M  f^t*^  inhabitants  ^ 
iuch  town  or  djstjict ;  and  to  take  cogniaeance  of  the  fact  of  the  exlHtence 
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«tff  My  0fWl8glmMlsQm^«s«r^fMfti*rMI^  iimiiliiliaaldug 
-Ah*  e1wpM«g"6f  *yiiwiliu(>-die  ^wteiHtf  iiwhiiMiiiiMi  i  tad  •!»  n 
pofint  ottt  the  most  6flteifctttaMiiilbff»Miini  motllniiwiv^l  tafamkii, 

tHtMa  th«  MM  t(9#ti  •»  dkMol^  iui4«  tt  iMffMlnMiy^  MlRirdiiito«ri 

Mto  mrtim  wUeb  tMfMm  ■■mpiiiiof  lil«  r«ftd  mfth  fniga  ibufi  k 
'QlJM  tiM  Kodtad  OiMf  eT  B««toh  ito  ItalMM 
.iie(riMdlbeftppoiiitid|  MdHfllttU^lMkMMfahl^^ 
«ti>  p«y  to  Mail  olbMi*  Mtok  fltkvy  atf  Aall  b#  n>yB^^  of  liy  om  «f 

Her  M^Mtj'fl  PriiMsipal  eteei^<tfteB  «r  8UM&'' 

ISO.  «<  And  be  it  Enacted,  That  wlentever  it  ihtf  be  k^*Ail  to  m^ 
'coToner  to  Mminoii  i&edlM}  wftMsses  aila  to  direol  ttiepenlDmiBfc 

ef  a  poftt^mortem  examiastkui,  uadef  fbe  ptevitfene  of  «d  Aet  piwd 
^in  the  (Settioti  of  Pitfliament  beM  in  tbe  sixtb  aad  Mvefttbiyear  of  the 

nign  of  hit  Iftto  tSMLJutyJDhgWrLLtAU  tbe  Foefib,  nMHiied,  <Ao 
'Act  to  pTOTide  for  tbe  Atiendance  eiKl  fieuiuiiefiitioii  of'Midicil 
"Witoem  et  OefOBet^s  JiuS|uevlSy  it  eheH  be  btvfttf  Ibvuiiidi  ooroMr 

to  issue  his  order  for  the  attendance  of  the  ftiediotS  o§)eer-of  heshfa 
'lor  the  totm  or  dbitrlet  withhi  wMdt  any  eueh  inquest  sbaH  be  hdd, 

and  to  direct  the  performance  by  such  medical  officer  of  a  po«^ 

mortem  e^minatloB,  with  or  wiCheiit  aaaiyelftof  the  oentedtt  of  the 

stomach  or  intestines,  witibout  Ihe  orrevmrd ;  and  any  pttrnsisM  cob- 

tained  in  the  said  Act  for  impoHng'imy  pteaalty  eh  any  iMiie^  pne- 

titioner  for  any  disobedience  of  any  order  of  soch  eOTonef  shall  bp 

^taken  to  extend  and  apply  to  such  oAleer  of  besMi.'* 

Primary  datief      121.  The  doties  assigned  to  the  medical  oMeetf  of  beifth  In  the  to 

Hc^Oi?'  ^^      ^  ^^'^^  claases  are  higMy  important,  and  the  mble  perfimMoee  ef  tkn 

-throughent  the  cotrnti^  will  produce  beneficial  reseHi,  the  tme  value  of 

which  it  is  impCMible  at  present  to  estimate*  8titt»  bewev^  these  pro* 
' visions  do  not  go  to  tlie  root  of  the  matter,  *ner  embrace  the  pffmanr  sod 
-fontenental  duties  ef  the  officer  of  health.    Theee  fbMhasdBtal  dutie 

are  the  rerificatlon  of  the  foct  ae  well  ae  of  the  oaMe  of  dMth,  the 
'Correct  registration  of  both,  and  the  perseedi^etanrfnation  on  the  spo^ 

of  the  sanatory  chEcnmstances  nnder  whiob  death  tak^  iAmbl  It  v  , 
-only  by  the  performance  ef  these  prbmoFy  4blie»  dM  Ae  datio 

described  In  the  Bill  Can  be  pfopearly  peifonDed ';  diat  tiie  eabtence  < 
>end  prevalence  of  diseaseercaB  become  hnowti ;  tbattbe  kealeaoses  | 

originating  and  maintainli^  such  dieeasei  eui  be  tmced ;  that  the  mo^t 
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tflkfldofn  <'nMe*  of  '^/beMtifs^tW fftl»9^M»f-\^lM^  mm  be 

ilHioaofaD7lM9iorHilstiiiot«iirlN>AaiinLf      i  > ' .    in« 
128.  TU«e  Ml  patpfitm  40ii#  tfiraMHd  byMikiiig  ift -Mapailtary  «  Verification  of 

ipol,  the  Am  of  <tefttby«f  <ir  gr%ft«tr  faap^ftnna  tiuut  ave  «|kpftraiit  At 
flrat  tier*  In  the  ptfibitHiiicetyf!  tirii'  Atibf  th»  aiedieal  oilo«r»  ofeoM^i 
let  m  tappOBtf  ten  tlm  highmit  mak  of  his  proisMoii,  aad  «eleclod  on 
uGOQnt  of  his  pmctical  knor^lec^e  mhI  Ms  onfannee  in  seieoce,  mivt 
nccfl«nrily  yfadt,  wbeoever  a  deatli  taket  pkice,  the  fcov^le  of  the  loitest 
penoBs  far  tiie  realM.  Soeh  a  vint  voaM  be  atteoded  with  tneati* 
nable  bantfit  "both  to  the  mdividQal  ftmilier  ia  pavikakr  aad  to  the 
oannaiiitj  in  genmL  It  la  Indeed  quite  impoaaible  that  the  public 
thoakt  at  preaent  hste  any  appredatfam  of  the  value  of  tbia  kind  of 
lerrice,  beeaoae  none  but  tboae  who  are  hi  the  faafaH  of  vialtiog  those 
dienMil  abodes  iimB,  or  can  bavi,  ihe  aUghteat  knowledge  of  tlie 
maimer  in-  wbioh  ihi  orenl  of  death  adda  to  tiieir  wveteltadoeaB 
ftwl  iaoreaaeB  fbeir  danger;  But  the  reft  whleh  eoacealed  freiki 
the  generii  ejre  the  atato  of  M  manes  that  oodipose  the  lowest 
portion  of  the  base  of  the  gireai  pyraaiid  of  soeiely  baa  at  lenglii 
been  lifted  np,  add  sAl  whose  duty  it  is  to  make  theiaselTes  ac- 
quainled  with  tiiia  sMte  am  nmr  trhbont  exoose  if  they .  do  not 
ndentadd  it  It  19  tme  indeof  that  the  doMriptioas  given  by  wit^ 
warn  whear  dutfea  reqnbfe  them  consiaatly  to  visit  these  wretehed 
abodes  present  to  the  imagfaMtloa  a  pieture  of  haman  niiseiy  and 
(tep^dtattbii  Horn  whidi  it  wonM  be  the  part  of  wiadoni  to  turn  away 
onr  eyeaaMd'llmigbta,  if  aeoii  a  stale  of  ihinga  were  inevitable  and 
trranediable ;  but  it  ia  not  inarf table;  much  that  is  most  deplorabk 
in  it  is  elearijr  and  cnttrtinlf  capable  of  pteventicsiy  and  it  is  tfaereibre 
both  a  ibily  aadtf  etime  not  tote  attention  on  it* 

ltd.'  Who  can  read  bueh  Smenpiixma  as  the  following  without  aH  state  of 
emocinu  of  bovw>r,  witbont'  a  ftelfn^  of  wondor  that  this  can  bo  a  fhTd^LXit'e 
pmiUe,  nay,  tUatit  ktbe  aotoal/that  it  ia  eventhe  eoalmon  and  on  when  a  death 
dinsTj  state  of  things,  oiBting  at  the  pveaent 'rtomeot  in  ISna  Meti^  ocean  in  them. 
psifti  ia  huddMa  of  tkoitiUMte  of  inalaaces  ? 

^  Ikeredre  nsau  Ustases  in  my  diatrieCy"  says  Mr.  Leonard,*  «tTirMi»  Crowded  state, 
eae  of  the  nmdisBl  efibara  of  the  parish  eiP  St.  Martin's  in  the 

*  Report  on  the  Sanatory  condition  of  the  Jabo\>riiig  Population  of  Great  Britain. 
Supplementary  Report,  p.  82, }  26, 
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tluey  jaiscwoaey^tp.  pajr  fcf  fi^yPff^Pi  ^^K  W,  9^^  ^"ev^r^  days.   Ia 

to  «Uov  room'  to  ftm  bp/^sm  Ibemt  And- occupied. by  hqlh  seiei 
indiioriiiMpately*  I  iMure  kopmi  mx  pc^qple  ftleep.  i^  a  room  about  Dioe 
ieet  square,  with  onlj  one  small  wiodoiTt  about-fifle^n.  inches  bj  tweWe 
inches ;  there  are  some  fleepi^g  rooms  in  this  dlstnct  in  vhicfa  yoo 
can  scarcely  see  your  hand  at  noon  day." 
Spretd  of  dit«  x24.  The  following  are  among  the  instances  given  by  this  witooa  of 
the  consequences  to  the  surrivora  of  the  retention  of  the  dead  body  in 
these  crowded  places.  ^<  I  remember/'  he  contiouesi  '^a  body  being 
brought  from  the  Fever  Hospital  to  Bullia-oourt ;  the  consequences 
were  dreadful.  This  spring  I  removed  a  girl  named  Wilson,  to  the  in- 
firmary of  the  workhousOy  from. a  room  in  the  same  eourt.  I  could  not 
remain  two  minutes  in  it ;  the  horrible  steoc)i  arose  from  a  corpM 
which  had  died  of  phthisis  twelve  days  befare,  and  the  ooffin  stood  across 
the  foot  of  the  bed,  within  eighteen  inches  of  it  This  was  in  a  small 
room  not  above  ten  feet  by  twdve  feet  aquar^i  and  a  fire  alurajs  in  it, 
being  the  only  one  for  sleeping^  livings  and  cpojiing  in. 

<<  Upon  the  9th  of  Marchi  1840,  M wb$  taken  to  the  Fever  Hos- 
pital. He  died  there ;  the  body  was  brought  back  to  his  own  room, 
Upon  the  12th  his  stq>-8on  was  taken  ill.  Upon  the.lSth  Ihe  hsrber 
who  shaved  the  corpse  was  taken  ill,  and  died  in  the  Fey^  Hoipitalf 
and  upon.Uie  27th  another  step-son  was  tak^n  iU, 

<^Upon  the  18th  of  December,  1840,1 — r- And  her  ipfkat  were 
brought  ill  withftvier,  to  her  &ther'8roominJSi^le-coaftp,  which  wastes 
leet  square,  with  a  small  window  of  four  panes;  the.  in&nt  soon  died. 
Upon  the  15th  of  January^  184U  the  g^ndmother.^as  t^ei^  ill:  «pon 
the  2nd  of  February  the  grandfather  also.  Ther^idjvbutQiiabedste&dM 
the  room.  The  corpse  of  the  goqupdmother  lay  beside  har>h«sbend  upoi 
the  same  bed,  and  it  was  only  wl^ea.he  be^iaiaa  deUnops  and  fiscapaUe 
of  resistance  (on  acoount  of  his  vjoloo^  ol^jection.'  tp.  Jbis,a«m  ;^o^ 
aMl  that  of  the  dead  body  from  the  room>thatil  9fdercd  thf^nwiovs]  oi 
the  body  to  the  dead-Uousc;,  and  him  toj  t^e  Fevor^tip^ital^i;.  He  dial 
there^butthe  evil  did  nojt,  stfip  here  ;,  twp.  c]^diai^'»:Yrho^Mioved 
Iheir  Ihther's  body  to  the» grave,;  w^re|.jtlie  one  within  ^r^Vfe^  ^  ^ 
other  within  ten  ^^f,  also  victims  to  the  99^  ftt^^Sr  1%!^^  ^^^ 
out  of  six  died. 
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rooms  of  a  h^iier  tU^  '^yU^tHo^H^  '^^^^6<fae^8iteittbflk.  I  faund 
there  the  corpse  of  a  p^r^n  1^6'  Ittii^iH^  W  It  fevigr^  tHhitiihet  ak^d 
mother  were  just  tak'en  ih;  and  \  chliii'was'^fll^efl  i^rsochi  after. '  Thd 
foot  of  the  coffib  V^  #iehih  t^'  itKJh&'ofHh^  Aithir'fi/h^as  lie  li^ 
upon  his  pillow.  I  cauM  It  Co  be  removed  as  sobof as  podsibl'^,  ahd-the 
three  caste  terminaied  ^voarably." 

125:  Mr.  John  Liddle,  the  medical  office  of  the  WMteehapel^ktrict  InWBito* 
of  the  Whitechapd  nnion,  says  :♦  <*  In  the  eaOBtern  part  of  the  metropoHa  ***^ 
nearly  the  whole  of  the  labouring  part  of  the  population  have  only  on^ 
room ;  the  corpse  is  therefore  kept  in  that  room,  where  the  inmates 
sleep  and  hi^Ve  th^ir  meals.  Sometimes  th&  corpse  is  stretched  on  the 
bed;  the  bcld  and  bed-clbtties  are  taken  off  and  the  wife  and  family  lie 
on  the  floo^.  Only  thr^  or  Ibur  days  ago  the  following  instance  oc- 
curred:— A  wfdoVs  son,'  who  was  about  fifteen  years  of  age,  was  triketi 
i\\  of  feVer ;  finding  the  room  sniill,  in  which  there  was  a  family  of  fiV6 
persons  living,  witness  advisedf  the  immediate  removal  of  the  young  per- 
son ;  this  ^as  not  'done  i  two  other  sons  were  shortly  afterwards  attackisd  *, 
and  both  died.  WheA  fever  is  epidemic,  death  following  the  fitst  death 
in  the  same  family  is  of  frequent  occurrence ;  and  even  in  cases  where 
the  survivors  escape,  their  general  health  is  deteriorated  by  the  practice 
of  keeping  the  dead  in  the  same  room.'' 

126.  Mr.' Bestow,  relieving-OiBcer  of  Bethnal  6reen,i^  states  that  th^  in  Bechnal 
majority' 0/ weavers  live  and  work  in  the  same  room ;  that  the  children  ^'••"^ 
generally  sleep  on  a  bed  pushed  under  the  loom  ;  that  in  the  case  df 
death  the  (iorps^  is  stretched  on  the  bed  where  the  adults  have  slept,  and 
that  the  Ifjngth'df ihnedfaHhg  Which  the  bodies  are  kept  under  such  cii*'^ 
cumstances  is  a  Very  geHou9  evil.  ^  I  have  known,'*  he  says,  "  as  many 
as  eight  deaths  !h>m  iyplrnis  fever  follow  one  death.  A  mah  hsithed 
Clark,  in  George  €lartlens',  having  been  kept  a  fortnight  unburied, 
I  was  direeted  to  visit'  the'  dase.  The  hduse  consisted  of  iaro  small 
rooms,  wherein  resided  his  wilb  and  seven'  ^iMren.  Ami  Clark,  one 
of  the  iamilyy^as'  lyin^  upon  some  ra]^,  veify'lll  in  ikv^i  shd  ulti- 
matelylAed.  '  ERioHiy  after,  I'fbnnd  the  mother  and  the  whole  of  tite 
children  ali'  fll  of  ftver ;  oikt  of  sevien  aiibctc^^,  tird  died.  My  4tt^tion 
was  shortly  afl«^Wted9>  directed  to  WmiY'^Chifk,  of  Barnet  Street, 
who  was  a  ^UitH^e,  and  had  takbi/ fever  (IC"wtt»  6tated)b:f  having 
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attoMled  .th»:AiiMrfll)itf  lirii  JMMd  vikB^'iim&mi  lecMin&iiteaiad'  it  -  to 
lii»i«ift  Md.ibK|'.fll|iMia^'Oii«ior  iM^€^^  Mlo#ei  Stephen 

Qiirk»  of  JBdmnLfiUM,  vi^  Jw«itag<«iiltaiitto  abdtiMaMl  fdaii^, 
WlattMded  ike inen^  itf  tMriiatet^^d^ 
ateP  iw  irib^iml  ilvat  ^Mdraiy  ena «£  #bm  dkiL  Iimt  calkd 
to  vHii  the  Mie  oSHmti  MMtorton,  No.  ll,6rfolk  fiHwt,  wImw 
hosbftnd  lay  dead  of  fever ;  she  wis.vitk  two  oUUMi  in  Uie  aiMe 
fWPy««4tiM^«li|iaeADtinaooffio.  :  TSfaflgr  were  m  a  BMt  deplonble 
epoditiop,  and  so  bMl  witit  Imr  .that  nana  ef  IM  aeigUMMM  vmU 
vet^tMro  tot  en^  &»  fooiyi  «ri A  xm^'* 

City  of  Lon-  127,  Mr.  X,  AbnJuiip,*  tuxgwi,  qua  of  «]m  nptAnam  fop  tli«  Otf  of 
X4«udo]iy  aay«^  tlnyt  in  m  imUmm  Mrbidi  came  wider  hk  oivn'oiMenar 
tioD,  a  noAii,  his  wUe,  and  nx  eUMren  Uvod  in  om  loon  ia  Dmpor^i 
a\ttldingiu  The  mother  and  aU  tfaeoUUm  wooeHifvdyAtt  iU  of 
typhus  fiirer :  the  voOier  died ;  Urn  kody  reioained  fa  tl^  vooa ;  tke 
cImUiw  w«rf  apfMrentlf  well  at  the  time  of  tiie  death  of  die  motlier; 
the  body  wa§  kept  five  days  in  the  only  rooni  whnh  this  ftarily  of 
eight  hftd  to  live  and  ale^  in.  The  eUeat  dai^fiiter  wee  sMedLed 
akottt  aifeek  afWr  the  mother  had  been  mMved^and  afttv  time  dap' 
iXbmm  that  defughter  died.  In  about  nine  dtq^s  after  the  death  of  this 
girl,  th«  youngest  ehlM  was  atlaoked,  and  it  died  in  about  nine  days. 
Then  the  second  one  was  taken  IU  9  he  lay  twentywtkiee  days,  and  died. 
The^  another  b<^  died.    The  two  other  ehildrett  reeofcead.' 

Parish  of  ale^*  128.  Mr<  Bimettyf  one  ef  the  medloal  ofteeivof  te  fitepney  Vaioii, 
«»y«i  *^  A  short  tine  ago  I  wns  requested  ta  attend  a  fiuniiy  conaistiD? 
of  five  petsf^ns  1  thi^  resided  in  a  room  oentaining*  about.  600  cubic 
feet  with  M  little  light,  aad  kei  TS«Uation ;  «e  duU  wnalH,  auifcr 
ii^.iroqis9MiU*pox,  anddifedinadayortwo)  tKeoorpaewaanlloved 
to  xewaiu  in  >he  re<Hii  I  and  two  alter  ehldbenweie  soon  natacked,  as 
w^l  #a  fi  ch^  belonging  to  a  person  residing  ia  ^esaMO  4ioase^o 
was  impnident  enough  to.  bring  it  into  thk-apartDsawt.  The  staneit 
arisinf  fyciok  the  liyifig  and-  the  dead  %ras  se  ifatolemble  Aalrlt  pni> 
duosd.iu  u^yself  savare.headaeha,  and  imniy  fiMd  who acoaaspanied 
ma  sodden  nervousfi^iSH  Tlie  fMix«nts  of  these  tsMldren  (one  «if  whom 
u  since  dead)  ana  stiU  SDflMb^  great  debility. 

Parish  of  la^,  Mr.  Wi)d4  an  luidertahtfy  etatea  that'  in  4liree*fiMictfae  of  tlie 

ca^es  he  has  to  visit,  the  peer  people  h^ve  oolyaeingleiooni ;  that  fre« 
•  Soppleaisnlary  Seportiip. B7i$  29.       f  IhkLv^  07^ « 00.       t  Ibid.  p.  38,  §  31. 
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rpae ;  often  tiUMia  kbdM^s^tifiiAgiib^^Ali^  b€«iy<wli0aAb^j|MopMi«wi  lo  how^ 
wtlwaJmok^kmHrn  jnntkfumi^^M&mA,  iBimteto^id«l<ilid  oorfM 
OB  it;  4tef-hm9%mhfv\imiikoimmjMimtimfimff  Mtlriefl^  «mIi  ««« 
iri.  la  oaMirf«yi»ipiM«^iirffM»  <fc«r»  liioiMh»iiq«id,  «td  tl» 
fimislippBd  toiiirit  <Mil(/tUi  M^fiM' g«MMti»  niiiiiil  IMn  very 
pi%l  tnd  «illifai..ilK  Ihhi  after  ««9ffiii'lits  iMnteppod^  if  tM 
(aid  WBHiWj^gMiggotB»  or  m  -lort  of  i«BiBMioa^  am  Men  ertwlliig 
out;  hM.ftiqMin%  «dn  them  uawttnj  ifeet  tiie*  i«of  of  a  raoM 
habited  b^  tlM  labonnog  claasee,  aa4«to«l  Oie  tMwkoft  wkldi  ¥k0 
ppei  ooMnii^swlBtlPid  $  lii  sneli  f  ftw i  the  obikkeft  ate  freqaeMly 
ft vkflit ii»  widow kout  ludkABg^  wefwrtgvnwite  oonae<^«i  wMi  the 
oeni,  iMd  fte  widbwlMmlf  iiv«»  theve  ii^  the  ehildna ;  tVe^ 
aendyfadrtbettdBttejeiiiir  io  maaMM  footn  wkh  a  large  fife.  Tfape 
Jierday*]giaetey<idnailof«lM«aiU*iP«iK:  sMmafteiwai§dto'hfiieteier^ 
lktItgii4!wiM>  iMid  been  plqriog  in  «be  aaiM  roeni,  was  attaclseA 
ith the mOKpeKaad died;  ^poer  woiHtty  a  n^gkboar^  weM  over 
i  see  eae^  tiMl$  bodiei  aad  wMmuob  afibeled  aad  Mghteaecl ;  rfie 
M  «ttaebed  with  opaHiKHiaiMl  died.  The  otber  4ay  at  Ijmalb^ 
»e ddeftt  ebll4  ief^  peaMNi  died  ol  genrkt  femp;  the  oMld  wasftwi^ 
eanotd^  it  had  been  iR  a  week$  ihea  eaow  two  ether  eMldrea,  oae 
hreey«iv8aad1lie4itlMnr  ebrteeo  in(»tlie  eld.  When  the  fi»t  cMtd 
led  thete  wei»a»eyaiptdrifca  ef  iUttett  ibr  three  daye  afterwamlB;  Che 
^^rp^ef  the  ^deet  *oae-  was  in  a  eepamte  vooai ;  iMit  the  youngest 
hild  had  beeft  takett'by  the  eepvantiBtotUevoeflif  thfi  ohikt  war 
»kea  minddled  m  a  week.  The  cofpee  was  tetaiaed  in  Hie  bouse 
bree  weths^ai  lfae^nd«f  w4iM»1iaM  Hie  othep  eMid  also  died. 

13(K  Hr.;MBB«eys»^  an  andertaker,  ffeMiagia  Whlteohapel^  <gii^ 
ittikr  erideaeei  ^<  I^anre  haewa  tlieiBy'^  he  says,  ^to  be  kept  tirfee 
veeb:  weevery  week  see  themkepi  antii- the  i>odie8>aTe  neatly  patrld  i 
^^"^^^(mes  fhey  have  nm  away  aiaiost  thvoughthe  ^otfBn,  and  the  poor 
^ple,  wemea' and  tehfldi^a^  are'ttfing^  ahd 'tfl^pitig  in  file  eatfie  'room 
^tthesaaietlme."  Theif  whevthe  twpse  is  tm^overed;  brthecfoiBn 
'^^  ^D,  feaiales  will'  hang  wtei"  it.  A  widi^  who  htmg  tm^  tlie  body 
)f  W  htisband,  caaght  the  dlssase  of ^faicAT'h^  died  ?  rfie  died,  leavings' 
^ren  orphoB^  of  whom  fbar  are  now  in  an  orphan  asylam.  A  young 
»fttt  ddtd  not  long  sincop  and  his  body  rapidly  decomposed.  His 
*  SupplcmentKry  Report,  p.  ?«''»§  »k?  •  .  ' 
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The  destitate        IdU  Ifcwh^  iHl  iiii^gliiii*rf<lwil<Mg  ly  ilMiiiii)i  iiljili  fcnpiiii 

canoot  help 


themselvei. 

a^  Hw  |iMM^  Mrnfae  tkirti«l«w  akMt  Ikma  hywufiamgfti 
tinsovos  Awft^e  too  liapttiii>  too'SUMb  JipiMiBiby  thcewMi 

■ttcndedl/'  »y»oae  0f  Aalritn jt  <'a«iaritf  i»f  tli«te«iytir«lw«f 

wfaon  liftd  ^pliw  feiror/  withooA a  4Md»  in  4iw  orfhtry  gilibjirt  stew« 
timber  8liAvug«*^fmqu«it  aiihiftilutii.  Tkef  kty  m  «l*  iior,  and  m 
eiowdedy  that  I  ooul^aQttMdyfiaM  b«l«cflD  tbtm*  IvvMAipbraM 
I  attended  foturtocn  piitiente:  tfaoiewtfe  arfy  iwobeds  in^koin. 
All  the  pntknte  ky  on  the  l»Md«,  and:  dndiif  thdr  HlMiftaMr tai 
thdr  clolh€9  ofiL  I  nnt  idth  maay  oMea  in  ohnHn^  <mHiiii— ?  frt 
amidot  the  gieatert  dettitittiuL  and  want  of  domeMic  coinftrt^  Ihm 
never  kewnty  duHmg  ikeeomrm  9f  twelme  t^eurt^  prntH^, #  €$mfkmtif 
ineon^ememi  McmmmlodmHm.  This  want,  of  fiaphiinl  ante  vsA 
drcaaistanoes  i^ppeaiB  to  me  to  cooitihilaairairj  laalaaehaiyptrtflf 
Uis  ooadition«  It  shorn  that  physical  aofetahwhiess  Jbaadsaailsaoirt 
on  the  human  suiever,  for  it  Ims  deetro^ad  hla  miad.  The  imUUi* 
aess  beinf  f^reater  than  hnnMOuty  oaa-^bear,  anaihiiatM>  the  mcslii 
fiuwUies-^he  ihoultleB  dMlaelivo  of  Hie  hawM  baiag.  .Xheie  a  » 
kind  of  satUfiMtion  in  the  thought,  te  k  seta  #  VmHk  Uk^^tjimf^ti^  «< 
fto&iing,  whiefa  woakl  otherwhis  be  withemhoaad/l:.  i^u 
Effeetnal  relief  IW.  Bot  is  it  right  to  aUmr  e^k  of  aanh  mnglwiiMk  ^  go  cs 
^^1^  working  Oil!  their  own  care  ineooh  a  modj^a^tataHehie^iiost?  Tkit 

they  may  be  ptevanted,  that  they  ate  withuithajcflriiral-  of  kunin 
agency,  is  proved  by  the  suoeees  «f  iha  ini  nidaiaibfclitiftt  wesinnh 
to  eheok  them.  It  is  on  .reeosdf,  thai-  the^  jeana  amali  hs«0  i» 
Shepherd's  Coart,  contaasing  £miv  voooi%/Ura.oiL4bagBeundfioMr  asi 
two  abovoy  each  roam  being  kt'.oiit-teaDJipa|Bie.£uD<|^.  On  th 
ocoasioB  in qneetton,  in  one  a£  Ae.jnaOBW^OBi  thegtmiadrflaortkoi 
were  fonr  pefsons  ill  of  fisrerv  in  theaiaer'ioomii«ni;tha.mmsfloQrf 
there  ware  at  the  same  time  ^threapemoas  ill  o|4ieMr;:aaA.i«<iM^ 


•  BTideBoe 4>f  Dp.  Sofa*wp<rt  Sn»i*.  l^t:B«»<^  T^l-  i^ jhAft  ..LLil'  '       t 
t  Dr.  Southwood  Smith's  Report,  Poor  Law  Commisadnen'  Fiim  AoDoal 
Report,  Appendix,  p.  160.      '  "'  ' 
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fever;  ia  the  Ibnitli  room  ao  one  was  ill  afikift  limri  Iti|ytawi 
imi  <iiAM»MteMiei.iMf  iar;iilMiiitetairf«vaid'^AiK.nitti«,  and 
biettataAettd  aAft«M0«.iaftithiidC«ribKkrj^Altei,  aft^HMMk 
tm  noMMiL  wiaaoir.  i»  piMttli  b9i4teaiitairfcMlM  ofi Jlie..|»nak 
iffieen.  An  onleraHtt  aHda  hy  iha  bwif  fl  gf  gwrndi^mio  take  tka 
BMe  bdbre  ib»  wmq^tMk§»mtMojakip^ttmBL  Tka  BHglrtMteft  at 
iirtirfaMd.toioiefftM^  but  die  mpifcal  dAmt  staM  that  tfrwd 
imofArerhadoaoaffodinaBceeMaBiift'tUaiMtiiwlarlw  ttait 
«e  «(  o£  peaf  le  ImmI  gone  id,  beoome  Ul  with  ierar,  and  weie  te- 
norai;  Aai  aoDtber  att  at^  peopk  bad  g«aie  i%  and  been  in  liJie 
tnnhraliaBhpd  ^itb  ftier :  tbat  tfaaa  bad  oeauned  eeveral  timeB,  and 
that  itiM  fOflHiivdyknoim  that  tbis  houae  lawl  been  affected  with 
i»crfi»«p«nda  of  aiz  vaeka  bofare  ihepreeent  appUoation  waa  made. 
On  hmiag  tbis)  ibe  amgietaaie  sent  for  tbe  onrner  of  the  hoMse,  and 
WMOttiated  «kh  Uminr  allowing  differont  aela  of  people  to  ooenpf 
few<M>witbontpiewoatiy^€aneuyandwhitewaehinythemi  teUing 
Unthit  he  ima  ooanaitting  aaeriens  ofieace  in  allowing  the  noiaance 
beontiDnai  The  m^isbrate  Ibrtber.gaYe  the  home  in  charge  to  the 
Mdieal  nfcier,  mitbefiriag  him  to  me  all  the  rooms  properly  fumi« 
gttn^aaioOierwiwtbannigUydeaamd;  aadmidthat,  if  anypersooB 
MtoNdthBhoaafrbefiMetfaerndtieai  oflker  aaad  thai  thepbmwaafit 
Id  be  hihabiteil»  Aegr  fWonM  Mid  mi  officer  to  tarn  them  ont,  or  pbMO 
iBoOeeratitfmdoeviiapMeeiiltbeireateanoe.  The  landlord  became 
frightened,  and  all6#ed«  tbo  heuee  io  be  wbitewaehed,  fnmigated,  and 
ftoioqgkly  oleannwLa  Sfawe  thia  was  done  the  rooms  have  been  occu- 
N^i  by  a  firmb-aet  ofi^peopie^  bat  no  case  of  fever. has  oecoivedb 
*^Ih]%"myaAbn;>Ohad«ick)^  '^oecaveed  setven  yeareaince^  amloaai 
vttyneinliaqals^madflattkiaoaaaboan^  it  was  stated,  thatoom* 
PttttfejatelmaliiMM  iha^  b^ilmeamabitainftd,  no  fiavet  had  stnca  broken 
^aemesa«iah>deethajkeitaibeenaactemnod,.no  more  biirtkens  had 
boen  cftst  qpoa.'tb*tpopi^9^Biten*fraBi  ttdsbonsa.  The  law.alieady 
Mtbiriiei  thaibmseitb  boceadonmedv  and^ils  use.  attnitod,.when  it  is 
uaeondiikm'.tot«ndanger>liii  kj  fidlmi^t  if  ;H  be  deemed  that  the 
friasipla  Aenldiieii|)piittl  toiriAsuMBfoit  eamesittf^diamse  or  death,  or 
i^Anger  to  life,  then,  instead  of  the  remote  and  practically  useless 
^M^  l^J^  iU|tbcftibki  bf  iniumrkilled'  ftiid-tiiH|mdi(lea  ww4  inqutet 
*  Sopplementary  Beport^  p.  165.  ^ . .  ^    '  ^ 
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(vide  Qei»ex«I.3«na^^  Bwprib  ^  3Q0J),  the  dulled  and  WDeoak 
m^dicii  Q9ioer»  witb  »ycbi  doiwary.ppwfrs  #j;iA  f)p<MB  of  immeiiui 
ioter&reiiGey  aA.wevd  «le«asafiiUy  Aanarciied  in  the  .oase  above  citd| 
•hould  ba  appoiotodf    .       -    <  •        .        .  .^ 

Senrioes  of  L38.  Xiie  effiaet.of  9uck  aa  afpolotroeat  wouM  be  to  pboe  tbe  oai 

heakh.^  igoonuit,  fonakfiD^  and  helpLosa  balag  ia  the.coBiBiiiiiity9  ia  Ihe  wmdcii 

oi  ilia  utuMwt  bewUdennaiit  and  desolation,  under  tbe  direcUoB  of  ai 
iafitnictad  mind ;  it  would  ba  to  secuce  univenally  aad  invniablj,  tfa 
presence  of  knowledge  and  soioBoe  in  the  abode  isto  wbich  doti 
follows  the  footstep  of. disease,. and  In^avhieh  ara.preeeot  the  conditiaa 
that  are  necessary  totgive  inslant  birth  to  pestilence,  and  to  asm  it  viu 
appalling  power.  With  the. visitaof  ^e  polieeoMui,the  lenlpaoQscStir 
and  tlie  tax-gatherer,  the  poor  are  £uniliar ;  they  see  also  tbs  uiiiu 
sui^peon,  and  the  officer  for  admkiisteriag  parochial  lelief ;  ooosaoiauj 
the  agent  of  some  cliaritable  soeiety,  and  sometiaiea  the  deigfiufii 
but  there  is  no  responsible  c^cer  whose  proper  jiniy  it  is  to  wiai  ihm 
in  the  season  of  distress  and  sorrow,  for  the  exprees  porpose  of  affimii^ 
them  protection,  counsel,  and  help.  The  medical  offieer  of  healti, 
with  the  qualifications  here  si^>posed,  would  be  suob  an  officer;  kij 
mission  would  be  one  purely  of  benevoleaoQ^  and  most  heeling  M 
beneficent  would  be  the  influenoe  of  the  appoftntmeet  by4he  stiteA^ 
such  a  public  servant  for  such  a  purpose*  It  may  be  neeessvy  to  aa^ 
him  with  certain  summary  powers-«-wkh  the  power,  for  eiaiqik,  t^ 
place  the  dead  body,  during  the  interval  between  death  and  iatmMiid 
under  circumstances  which  will  secure  it  from- injuring  theliviBg;  tJ 
enforce  ventilation,  when  it  is  obviously  necessaqr  ^  4ke  asktf\ 
of  survivofs,  and  summarily  to  remove  nuisanoes  wbiek  origiiste  as«l 
mcdniaia  dii>€ase>.  But  experience  stews  that  in  the  great  majeritj  (i\ 
esses  the  poor  would  be  willing  co-apeiators  with  the  efieee  of  ha^ 
in  av<Hdiag  or  removing  manifest  scvrees  of  dangerw  The  peios  wiiei 
it  m^  be  aeoeawry  to  take  to.  enable  them  to  undeiatand  theiaw 
of  the  measures  recommended,  would,  hsing  -thein  into  baraflcisl  eaa^ 
munication  with  this  public  servant  ^  and  an  Instnieted  and  sUe  miai 
thus  treating  them  with  reelect  and  sympathy,  and  obviously  hiMHina: 
for.  their  benefit,  could  scarcely  &il  to  gain  their  confidsnee,  to  uq^ 
an  influence  over  tb«n,  and  almost  •  unooiseiously  to  give  to  Mt 
natural  feelings  (now  too  often  prompting  them  to  obeovances  ^ 
courses  mischievous  to  themselyes  |um1  to  thioee  around  them)' a  bene 
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tM  dirasden.  Thttie  fe  at  pyeseDt  no  ma^liiBerf  m  our  insiituUoot 
>r  briogiiig  the  untnBtractad  dbsaes  into  d«reet  aiid  HysUsmaiic  eom- 
lUDication  with  the  instructed ;'  here  i»a  means  ef  doiog  so-eki  a  seale 
)  uoiTereal  as  to  reaeh  direetiy  or  indirectly  to  evtrj  itidiMdaal  of 
le  former^  and  under  circiun^taAces  A^  »iM»t  lavouiftble  thatjean  well 
e  conoeiyed  for  the  exertion  of  the  foeqefieial  inflaeneiB  of  the  latter. 

134.  In  the  mean  time  the  objeetion  against  nmiaag  it  e^mpolscoy  Objection 
I  the  medical  offieer  of  health  to  visit  every  bouae  in  which  death -takes  ^^"^^4^^' 
hce,  that  tiie  people  ave  pot  prepested  for.$iteh  doaiieillary.visittoy  and 
hat  they  would  not  beacceptable)  is  probaWy  an  af^eheosieBa  withoul 
ny  real  feandation.  The  saition  and  e()iKWition  of  the  oficer  of  health 
rodd  be  a  snfficieiit  seeurity  that  hisprofesaioaal  ristt  eoiild  not  aioni 
onoyance  to  the  high^  classes,  while  -his  visit  must  ofle]^he«s«rvioe^ 
ble  to  them  in  various  waya.  They  have  kwen  long  acoustoned, 
rfaenever  death  took  pLiOe)  tO:  the  visits  of  two  .old  wOmto  under  the 
ime  of  searchers^  whose  dusty  it  Was  to  Itaeestaiii,  to  the  best  of  theiv 
^er,  the  fiiet  and. the  cause  of  death.  The  agenti^  were' absurdly 
D6t  for  the  task  assigned.  theni»  and  the  office  is  now  abofished ;  -but 
^  example  shown  that  doaiiciiiaty  visits  haTe  been  fustaally  «nd  regu^ 
friy  paid^  Ibr  the*  very  purpose  in  question^  from  a  resMte.  pctiod. 

lU.  OH  the  other  hand,  flie  experience  of  the  local  registrars  aflfovdi^  Experience  of 
hect  evidenee  ihat  the  visit  of  the^offioer  of  health- would  not  be  mv-  registrars. 
eoeptaUeto  tiie  fanmbler  dosses;  On  account  of  the  MfKulty  of 
Mling salisftetoHly  witheetoHm  heaiwy  evldenceysome ef  the  local 
^trars  have  found  it  necessary  in  the  perlbimance  of  th^  duty  to^ 
vifythe&ct  of  death  by  pencnal  inquiifes  masle « at  •  the  house  in 
^kh  the  event  ia  reported  to  have  taken  i^aee.  The  evidence  ef 
>tt9e  ofiieen  as  to  the  manner  In  wbMi  they  have  beeiir  reeetTed  is 
eeirive  of  the'  question ;  it  isi  unilbnnly  to^  the  lbllowing*(^eet  i 

Thos  the Bsgistiw«>rthe Hackney Boad'District  ef  Bethnal  GMenr 
iir.  James  Murray),  alfcer  slating  that  he  tr  very  much  In  tM  hM4  of 
>^^  incpdviesron  the  spot  l^r  the  Mgistration  of  deaths,  eays*^^'  I 
"nslways  received  with  civilily  ia  all  casssy  my  visit  is  never  conn 
^dersdaaiatrusionr;  I  hsM  never  met  wHh  any  Instance  ef  ineivilt«y 
nwegthem.'^  i   ..    . 

Mr.  John  Johoaoo^  the^tteghrtfar  ef  6ne  part  of  the  ShoraMtch  Dis- 
riot,  nya  :^^»,  Whe»  we  go  Id  register  deaUis  art  the  houses  of  th^r 

^  SapplementarylQsport^PilSfHHOl*  '  t  IWd. 
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m  pay  1^6111  «'MbptiMMiM<  ill  «UUIfl^'^  ^il^nr^'tliey  do  wl  deem  ( 
regislmlkMi  or  ia^t)r ««  «il'  aitlSiityiiiieMte^^ 

LaabeUi^  nyi^-«^<<  Hm  jolimit  tnel  wM  f^  sttg^btfest  obrtnietion  c 

obMrvedthe  tiigbteBtliiditMitioil  <»f  bftd  KtelliigM  tii^part  of  thep 

ehmm^  tbty  nevw  regain  tliii  tqitetfar^  an  «%trttriire  olB^er/ 

Mr.  P.  H.  Holland^  Mrgeon,  tegUtnor  of  Choriton-upOti-Me 

Minehiiier^  state*  that  lie  hu  lAade  inquiry  of  some  kaadreds  ofp 

flOBB  on  uuifiote  eonectod  witk  the  existence  of  annojffng  and  \ 

nuiMUices  in  or  near  their  dwdlings^and  that  in  nofcbn^di^  i 

has  he  aTer  met  wkh  the  liighteBt  ineMlity,  or  has  any  obstacle  er^ 

been  eppesed  to  hk  ianrestigationa.  On  the  oontrary ,  aiU  htfe  tpparN 

not  aMrely  wiUmg,  but  annoos  to  lead^  every  astAMaO^  in  tM 

power  in  polatlng  oat  the  eiistence  of  aoqr^i^  they  sHspeefeedto  ^ 

injiiriotts  to  themaelyes  or  others.    There  is  nodo^it  whaitfrertlatti 

Officer  of  Heakh  woald  receive  the  most  cheerfbl  asablaiiee  from  «l| 

oksaso  of  the  oommnnity,  eseept  perhiqpa^  ht  Inrt^  from  the  ovaen  ^ 

small  eotiageproperty^whomi^t^fear'tha*  they  aaay  he  ftieed  int| 

placing  the  houaes  they  let  m  much  a  oamliliaif  as  that  they  aiaf  H 

inhabited  without  desfaroyuig  the  heaikh  of  the  inmates*    Tbis  spp^ 

altioB  wottU,  however^  qniddy  dio  amj,  m  tbif  ivMld' find  thJ 

with  tiie  improved  salnbxity  of  theiv  faoosaa^  woold  giorapa  vm 

healthy  and  comAdrtafale,  a  aaom  raiysolnhH  wamwly  oonttatsd,  tJ 

beU^  raU-paifimf  teaantiy.  I 

Bnt  the  visit  of  the  officer  of  health  to  the  hoase^fthepoormuo^ 

the  ooeasion  in  qnestion  would  boa  visit  efi  benevolmioeaB  well n^ 

inquiry  |br  aoiiol  paij^oae ;  andesperienceas'laias.itgom  iseemph^ 

in  fitveiw  of  the  coachiaioiL  that  the 'higher  asavioelieseindicaiB^ 

vrpold  not  only  be  aoqaicseed  in,  hnt  weald  iwihanhlally  rsoeifei 

OOcer  of  ^^^  ^^  <*^  <M>w  qnaalaeaa  thaSmporiuiee/ofmi  acimmteTetsift  i^ 

l!!^*Jl^lt.    tothecaiawofdtttth.  .SWft^aninqttiiyeirtbespot  ee^ 

the  true  cause    tiam  of  ^mptoms  ptoaedhig  dcatfa>'  from  4he  igenetadeiainimycmw 

ofdeadi.  y^  body^iond  from  oonvermtkmirhea  neeesmiy  wtlh  the  in«iiei^ 

attoodaait  of  the.deeeaaedy  the  ine  eau*  of  death  wooM  fceatwertained 

by  the^iffioer  of  hailth.pMhaUf  with  as  'Maeh  a^eamcy  Otis'  pne^ 

cable.    Large  classes  of  cases  would  thus  oomeundexthe  i^aef  ope<^ 

*  Sapplementary  Beport,  p,  170.  • " 
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ir  9«ialjr»9g  fgrmptfi^Sn^fl^  t«»qi^ltiiefao»»wHt<>fith^igpmi>tftiwe>  tad 
Sect.  A  body  of  infonlf9ti$muvmM^bi^:g|a^ttti^)lia^ 
ifloeaee  of  generM  looi)  oirowmtimQ^oii  t|i9  fofkidHceil^f  ^irlaMilar 
genu  in  oonnmqik.with  4ia^/aiid.iaaittifiict«tOSy'OB  IheioflaeiMa.of 
pedal  circuw^tanoes  in  giving  origin  to  e^iikmksy  m  flioteaaingth^ 
utensity  and  ia  fiivonring  (hw  ggmttd ;  nad  fron  the  hbonmof  a 
ody  of-man  thua  «iu|do^  fiK'th^.  whole  coMmonity,  and  periodically 
Qpoctiog  the  isesullff  of  Uieic  ohpenraAtowi^:  afonndatian  would  be  hild 
i)r  the  science  of.mrev^entiony  the  value  of  which  it  13  inpottibleat 
fnsBeat  t»  a^r^^iatieJ* 

137.  JCaa  hue  biilt  Jittle  power  over  the  ptogrtss  of  diiease  when  Scienee  of 
«CftUiapcQd|U)edr|.biU.he  may  exercise  a  vevyinportMiteeBtR^  over  P'^^^'^^^^^* 
he  ciieaaMteMeiiaQd.oonditiiM8  that  give  origin  to  it,  when  those  oiiu 
nmstaiioes  and  oondkiov  are  once  aeoerteined.  Bnt  the  difficolty  i» 
0  ftiri  ve  aft .  a  certain,  knowledge  of  these ;  that  is,  at  a  certain  know- 
edge  of  the  trua  ctUMt  of  diMate.  It  has  been  observed  by  Dr.  W. 
i*ait«My  Alison^  that.  the. living  body  often  assumes  diftrent  kinds  of 
IheaBsd  aetieiia  without  any  apparent  oc  known  cauass.  It  is  probable 
hat  tbe  tme  cauaea  are  .certain  cixcuaistanecs  in  the  situation  or  con- 
litkm  of  the  individuak  before  the  diseases  appear.  Of  these  however 
ra  have:  no.  other  psQof  than  .the  obaervatian  that  persons  known  to  be 
aposed  to  thdr.  inflnenee  become  afflicted  with  certain  diseases  in  a 
mpsftianr  nrery  iBiueh  gvsater  than  those  who  are  not  known  to  be  so 
ixposed.  This  kind  of  evidence  is  in  many  tmUmdualcaBn  rety  liable 
»&Uaey^..in  oDnsequence  of  the  great  variety  of  the  eircomstances 
apahtoofafieoting  healthy  in  which  individuals  are  ]:daced,  and  the 
IHheuky  of  vaiyingthese  so  as  to  obtain  such  observations,  in  the  way 
rfinduotion  or  eaohMioB^  w  shallbe  decknveas  to  the  efficacy  of  each. 
Ueaos  tbe  iia|i0zl)aaice  cfitihe-  observations  intended  to  illustrate  this 
Miter  being,  asextenisivriy  multiplied  as|Msslble;  and  hence  also  the 
pBcqliar  vdne,  "witha  view  to.  tiie  investigation  of  Che  caoses  of  dis- 
nasBy o£obeervthtion8^ma^e  em  laige  amdorgaiihied  bodies  of  tnen,  as 
ia  the  exfiBriniMe  of.mililaiy  and  naval praetitionert.< '  All  thd*  efrcum- 
itaooes  oC.th«  mboit  ilmnber' of  men*  whose  dsBcasee  are  Acre  observed, 
lie iQ oBVu^  .vQspeeta cskftstly  aliloo;  theyara'  aeimately  known  to  tfa^ 

^  ^  iMJiAiie'h^ytt.  John  IMk  before  the  select  committee  on  KediotI  Poor 
Relief,  p.  144,  j  2017,  .         .       •     •    •         i       * 
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Capable  of 
being  applied 
to  towns  and 
cities. 


Correct  regis- 
tration of  3ie 
fact  and  cause 
of  death. 


Supervision  of 
parochial  me- 
dical relief. 


obseryef,  and  am  lirf^erf  bften  i^iS  i*cbrtkttt' degree*  At  bis  disposal ;  ilsp? ! 
«te  ofteh  •uddfeftlytehftttg^ld,  and  whto  fchanged  as  to  one  portion  of  t!»; 
individuals  tinder  observation,  th6y  are  often  tincbanged  as  to  anotber, 
and  therrfore  the  condi^ons  nec^sWfry  t6  dbtaiiiing  an  experiments 
cruris  as  to  the  efficacy  of  an  alleged  cauAe  of  disease  are  more  fit- 
()uently  in  tAte  poi^et  of  such  an  observe*  than  of  bne  who  is  conr?r- 
sarit  only  with  civil  Kfe.*^ 

'  188.  &nt  in  towns  and  citiei^  lai^  chs^  of  persons  often  gss 
under  conditions  as  M^eH  defined  and  as  steady  in  their  operation  a5  lif 
Circumstances  presented  to  the  observation  of  medical  officers  of  tl» 
army  and  navy ;  the  knife-grinders  of  Sheffield,  for  ezdmple,  the  irec- 
mongery  and  toy  mami&etnrers  of  Wolvethampton,  the  persons  em- 
ployed in  particular  departments  of  colliery  and  fectory  labovir,  pencss 
who  work  togethe)r  in  large  numbers  in  common  workshops,  as  tailor*. 
dressmakers,  &c.  In  each  of  fh^se  cases,  and  there  Hre  maiiyotfaeR,  tbe 
circumstances  injurious  to  health  are  comihon  to  great  ntmi1)eB ;  thjr 
are  Steady  in  their  operation,  they  are  uniform  in  thHr  rcsolt;  ft' 
eonnexion  between  canse  sind  effect  can  be  clearly  traced,  and  in  this 
manner  the  efficacy  of  some  ptufticular  remote  c&fiis^  in  producing  ?one 
peculiar  form  of  disea^  may  be  detertaJned  statistic^ly  and  with  ab«^ 
Inte  certainty,  and  knowledge  of  the  highest  importance  may  be  to 
acquired,  leading  directly  and  certainly  to  the  pretef^on  of  di«eiv. 
What  additions  may  be  made  to  our  knowledge  of  these  causes  and  rf 
the  means  of  counteracting  and  removing  them  by  the  cbmbtted  and  cad- 
tinued  labours  of  sudh  a  body  of  piiblic  servants,  it  is  impossible  to  pmli'^t; 
but  surely  these  observations  indicate  a  new  direction  in  which  protecfl  t 
of  the  highest  kind  may  be  extended  to  the  cotnmunity,  and  especially 
to  the  poorer  classes,  that  well  deserves  the  attention  of  the  stateara'^. 
139.  Further,  the  correct  registration  of  the  feet  and  the  caii*  i 
death  would  put  an  end  to  false  registration,  at  present  not  unfn- 
quently  made  for  fraudulent  putposes ;  it  Would  present  perfectly 
trustworthy  itiaterials  for  constructing  and  correcting  tables  of  a>?u- 
taiice ;'  it  would  facilitate  the  recovery  df  the  ^ms  of  money  assurei- 
and  as  tlie  present  local  registrars  might  act  as'anxiliaries  to  the  officers 
of  health,  it  would  most  materially  improve  (he  machinery  for  low-' 
i'egistration  in  general. 

.140.  There  is  another  service,  of  grfeal  public  impottaiicc,  vW 
the  medical  officer  of  health  might  perform,  namely,  a  supervision  of 
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OtB  estaUUshed  parocUal  madteiil  reliet  tit  hM-beeh  gfaierved  b^f 
Ih*  Soutinrood  Smith,*  thati  if.il-  hm  been  fiMnd  <i)eMa9itty  to  ap 
point  iuspectiBg  anxgeons  ia  mililayy.i^oapiiais,.  and  ifioaqu^ataicable 
good  to  tlie  aeniioe,  in  Taijoiu  modflB,  iuui  resuUed.  fvom  iim  appoint* 
meDt,  the  necessity  that  there  should  be  some  supecviaion  over  auch  a 
body  of  men  as  are  at  prapent  iaiiraated  with  the  inedicaland  surgical 
treatment  of  the  poor,  is  ntnch  g^reater)  and  that  the  advantage  of 
Rich  iospeetion  in  thia  inrtaaee  'would  be  of  propoartionate  magnitude. 
If  among  audi  aommtoroQa  class  of  inedieal  men  aa  the  panah  suigoona, 
a  coQsideiable  pcMrtion  of  whom  axe  fovng  and  comparatively  inen- 
perioioed,  tfaci^  ia  no  ineompetence»  no  error,  no  neglect,-  still  the 
public  has  at  preaant  no  aaourity  ef  thia,  aMd  it  is  a  aecnrity  to  which, 
if  it  can  be  given,  the  publio  are  entitled.  The  moat  able  of  the 
gnudiana  will  be  the  moat  ready  to  admit  that  they  are  very  incom- 
petent to  exerdae  the  requiute  control  over  thia  largo  body  of  their 
otficets ;  and  there  must  be  occaaiona  on  which  the  Poor  Law  Com* 
nisBionatfB  themaelves,  aa  well  aa  indlviduala  among  the  moat  consoien-^ 
tious,  the  beat  instracted,  and  the  moist  akilAil  of  the  medical  men 
attached  to  the  unions,  must  atand  in  need  of  the  counsel  and  aid  of  a 
ffledical  oifioer,  filling  companctivaly  a  high  i^on,  and  diatingniahed 
for  his  acienoe  and  integrity*  That  such  an  officer  exercising  juris- 
diction over  the  paroeiiiai  anrgeona  of  his  district  ia  needed,  none  will 
diipate  who  are  aofuainted  with  the  paioehial  administration  of  the 
established  medical  ^lief,  and  the  appointment  of  thia  officer  will 
probably  give  unmixed  aatis&ction  to  the  poor  themaelves,  to  the  great 
body  of  medical  men  intrusted  "with  their  care,  to  the  boards  of  guar-> 
diaos,  to  the  Board  of  Commission^,  and  to  the  poblic. 

141.  finally,  theus  ia  one  more  service  which  the  officer  of  health  Chibok< 
might  render  that  deaervea  partieularnotice^  In  the  veiy  performance 
of  his  doUea  as  a  reiponsible  offie«r  empiloyed  to  verify  the  &ct  and  the 
cause  of  death,  he  would  necessarily  exeroiae  a  powerful  additional 
check  on  crime.  In  England  and  Walea  there  are  upwards  of  700 
commitments  to  prison  annually  for  crimes  of  violence,-  460  being  fot* 
manriaughter)  mufder,  ot  atten^ta  at  mnrder— a  state  of  things  which 
sufBdeiitly  iadliiates  the  importance  of  instituting  the  be»t  security  that 
can  be  devised  fyt  the  ^rt)tection  of  Kfe.  To  such  an  extent  are  the 
safeguards  of  life  removed  in.  ti^  vnant  districts,  the  resort,  as  has 
♦  Firrt  Beport»  vol.  i.  p.  37. 
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Evidence  of 


bow  iiNmi,  <4.  Ai^gm^MAmm^Miam^^inmkit^  Hmt  MwdniM* 
orimcB  may  be  perpetmted  witb  iS9miimsM$  fimofir  ofiaopm^ ;  mA 
ice.kMw^  ftom.  mebmeh^))!  eifwiieMe,  tbftl  soiAetilM  thepitctttllT 
csotiMe ^ beoomnilttdt for  im JMfefiniteifomd,  wiiii  aooidesi ki* 
to  thoir  dmofomgf.  -   - ' 

14a.  ThRO  would  MKrcoly  be  mfpmkhmty  of  tfaffl^  vier aotariBt  Teri- 

Mr.Gorder'  ficatioD  in  efofy  coaeof  tiie  fiMt«iw«U«Oiof  tfaeoMseofdaitik  Ttii,| 
at  least,  is  ibe  conTiotaon  of  thooe  nbooe  offioial  cxperioaeo^Hb'fcsl 
tbemtofonnaaoiiuioaoatbeoirivoet  Tims,  aaioiig  otfair  vitaeses^ 
Mr.  Conler,  tbe  SuperiateiidoBt  Bsgistw^iho Sinmi  Uiuoii,  ap:* 
''  Had  theie  been  such  an  inflection  and  veiifieBtiQii  ffier  to  the  jw 
1831,  the  horrible  system  of  doittoying  buayui  beiap  Cor  tfaapv|WR 
of  sellii^  their  bodies  eould  not  hare  been  eamadonCe  Aeeatsrtto 
which  I  know  it  easted  at  that  period.  B^ng  then  the  veitrf  cksk 
of  St  Paid,  Covent  Qaiden,  the  offieen  of  which  were  bound  ofw  to 
prosecute  Bishop,  Williams,  and  May,  £»  the  mardsr  of  the  Ilalnit 
boy,  the  duty  of  conductiag  the  prosecution  entirely  derolvnd  apes  m. 
In  the  course  of  my  inquiries,  I  elieited  beyond  all  doubt  'tfast  liie 
practice  of  burking,  as  it  was  then  called,  had  prevailed  |oaooawi«^ 
able  extent  in  the  metropolis.  I  concetre  Ihi^  inq^eetion  end  peper  j 
inquiry  as  to  the  cause  of  death  would  bane  pfeYented  suoh  tmaiea,  \ 
Though  the  modres  to  these  dreadibl  ptaotioes  aee  leaATad  under  the  1 
securities  for  the  public  safety  imposed  in  connexion  with  the  AmUmf 
Act,  yet,  io  oases  of  other  attempts  against  lila,  I  dacmuider  Ibst  the 
requiring  a  certificate  of  the  fact  of  death,  Tscified  oasnspeotion  before 
burial,  would  interpose  useful  praotieal  obstacles  Arthapieventna  of 
murder,  and  the  proteeti<Mi  of  li&.'' 

Evidenee  of  143.  Mr.  Partridge,  the  Proftwor  of  Anatomy  at  Eiagfs  Celkge, 

r.  artndge.  ^  whose  instance  these  mmdexem  were-  tahen  into  custody,  :ei9feHeft 
a  aimiiar  c^inion  aa  to  the  impoKtanee  ef  the  proposed  verifinstiss  ti 
the  &ct  and  cause  of  death  by.  the  officer  ^fheakhr 

Evidence  of  ^      144.  Mr.  Abraham,  Sprgeon  and  Beipetms  etBmOm^m  the  Otyd 

Mr.Abnbam.  London  Ilnion^.  states  thai  since  he  has  been  esgistiv,  l»  has  kA 
oGcasiou  to  send  notioe  to  the  oeiteer  of  e^am-  whaaaihe  causai  of 
death  speared  suqadous  kk  six  imtaneesd  Aat  he  any*  "vnyfssaUf 
have  passed  oyer  cases  of  murder;  thaiihensisaApiesaBt'noseGOiiQr 

^  aDpptoMiilafyBcport,>1nrf  eM. 
t  Ibid. p.  173.  )  lbid.S»^ 
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146.  Mr.  P^  91  lM]iiildj*e«MrgM^^S^0lnir^^^  Eyideneeof 

Mlodr^  #Mti0^  liMtltottsir  hi»  di^^  Is'bf^alMtiMriieip^iif^tiMi,  in<^  Mr.  Holland, 
abited  either  by  the  higher  classes  or  by  respectable  n^oryti^  men,  ia 
rUeh  CBMS  ^dsMkiiccm  xthDemt^  not  veirf  likdy  to  eoeur,  yei  that 
iMpicio«icaite8dofr0iBtitti6t5  4i«ie^  happen,  in  the  proportion  of  six  to 
jgfat  aiHiMily.  Ilk  oae  ctte,  to  CKampl^  he  si^s,  **  A  father,  a  kbour- 
B^man^  eatiM  to  «ie  te  report  the  dsftifa  of  his  iniaBft  child,  stating  the 
aase  to  he  sickBeM  'afid  purging ;  there  was  Ihen  no  cholera  pretalent, 
lad  te  rapidity  «f  the  <  disease  was  uauaiially  great.  My  suspicion  was 
seiced  asio  tiM  cms^of  the  death)  of  which  the  &ther  could  give  no 
imf  aaeoant^  and  I  sent  word  to  the  coroner  that  I  thought  the  case 
ipasimewhkh  f«q«ired  inquiry.  An  inquest  was  held^  and  it  turned 
M  that  the  child  had  taken  arsenic.  The  jury  were  of  opinion  that 
ibe  death'was  etttlrtoiyaeeldental^ — that  theve  had  been  no  criminal 
Istentloik  Had  not  the  cause  of  theaccid^t  been  developed  by  the 
nqmry^  others-  of  the  ftiaily 'Might  have  sufikred  in  the  same  way* 
The  ether  cases;  which  badeseaped  inquiry,  have  been  chiefly  thcee  of 
ieoidsntyiaw^ie&^he  death  occurred  at  long  periods  subsequently, 
Rwk  asftre  or  six  weeks.  Xni^>eetion  on  the  spot  would,  I  consider, 
ipeiBte  nuch  nuere  pewerfhUy  in  prevention  than  in  detection  of 


146.  Mr.*:W.  Dyite  Gi^hrie,  after  reciting  several  cases  of  strong  ETideoeeof 
mpieion  which  came  under  his  own  observation,  and  expressing  his  ^^iJ^^ 
raavktittn  of  tfae^  iupertaaee  of  affi>rding  every  fiu^ility  for  arriving  at 
Ibe  truth,  in  all  circumstances  connected  with  sudden  and  suspicious 
deaths,  sa^rsf-^^^Jiooaldcite  many  instances  of  sudden  deaths  attended 
bf  dieiaastaa^te  of 'saoh  a  nature  as  not  only  rendered  an  investiga- 
tisQ  IdgUy  fwoperi^cfegal  point  of  view,  bat  necessary  in  charity  to 
thoee  individuals  whose  characlen  were  tarnished  by  the  cruelly  unjust 
inuBrnticns  of  seaae  bladc^haartcd  enemfees,  ^  The*  businese  not  faavii^ 
beta  thsiBougUy^  piobed  at  the  timd  of  its  occurrence  leaves  great  lati- 
tude to  the  idUainoaB  eOBjectares  of  parties  whose  interest  it  may  be 
to  danasBvotfaeraui  the  esdmatian  of  the  public'^ 


147.  Dr*>£oatt  Alison  states}  that,  in  Scotland,  there  is  full  oppor-  ^^^  ^ 
tanity  for  the  perpetiPation  of  moiderf  end  b«rial  without  investigation  Alison. 
*  Sopplementtry  hepoti,  p^  173,  §  203.  j         t  il»d.  p.  175.  {  Ibid.  p.  175. 
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Evidence  of 
Mr.  William 
Chambei%. 


Evidence  of 
Mr.  Hill 
Barton. 


b^a&y  ftesponsibk^  efficerifthat/theie^'k  nq  coroner  and  aoib^ 
that  he  has  himself  knoirn  maaxj^eaaaa  of  death  DroBi  cidpahle  oej 
^ettoe,  and  etill  mote  foom  ealpaUe  acttdent,  which,  reqqifed  sb 
inrestigtt^oii,  hatin  whksh  no-  iaquiiy  took  place  Mr  waa  thought 
and  that  the  present  fiioilitf  for  the  perpetration  of  mtuder  would 
gren^y  cheeked  liy  the  viaits  of  an  officer  of  public  lieahh. 

148.  Mr.  WilUam  Chambers  observes^^^  It  seema  t»  be  net  a  2^ 
sttrpririag  that  in  Scotland,  vhtqh  is  slgnaliaed  for  its  geasnl  intei 
gfenoe^  lore- of  order,  and!  may  add  really  teneficent  laws,  the  eonn 
should  be  so  fiir  behind  la  everything  connected  with  vitel  stetiid 
I  have  already  noticed  that  it  possesses  no  coroner^*  inquest.  Thisi 
positive  diag^ee.  Deaths  are  continuaUy  oceoiKriiig  from  lioim 
liut  of  which  not  the  slightest  notice  is  taken  by  precunton  fiM 
magMtrates,  or  police;  indeed,  these  functionaries  aehiom  imxrft 
except  wJien  a  positive  complaint  is  lodged.  Some  time  ago,  tie  m 
dioal  gentleman  who  attends  my  fitmOy  mentioned  to  me  mcidaital 
that  that  morning  he  had  been  called  to  look  al,  and  if  pombk  f 
cover,  a  lady  who  had  been  found  lianging  in  her  bed^romiL  H 
eibrts  were  inefifeetual ;  the  lady  was  stone  dead ;  and  it  nas  aDooaon 
by  her  relatives  that  she  had  died  suddenly.  In  the  osoalcoanei 
things,  she  was  bitried*  Now,  in  this  case,  not  the  alightsit  iiiqvi^ 
was  made  by  any  public  officer,  and  whetiier  it  was  a  deitb  ^ 
suicide  or  from  murder  nobody  can  tell.  The  procurator  fiscal,  wfcoj 
dtity  it  is  to  take  cogtiizance  of  such  deaths,  la,  of  eoune,  oot  | 
Marae,  fol*  h^  has  not  the  fhculty  of  omniscience.*' 

149.  Mr.  Ohad wick  justly  observes  that  thepTeventivtand 
functions  of  the  officel-  of  health  would  be  the  more  effieieat  fnnui 
exercise  of  such  functions  being  incidental  to  ordinary  fonctii 
acknowledged  every-day  importance,  Whiclfr  most  lead  iUs  visits 
inspection  'to  be  regarded  €aprimd/neie  services  of  *  benrfoence 
kindness  to  all  who  surround  the  deceased.    The  compaiathre 
ciency  of  oflBcers  whose  functions  afe  principally  judiciary  is  tfew 
empliflcd  by  Mr.  Hill  Burton;  Advocate :— *«  A  pitMninent  defect 
observes)  in  the  means  of  inquiry  into'th'e  causes  of  death  in  ScotH 
consists  in  the  circumstance  tliat  befof^  any  inveJ9tigatioD  canbei 
lered  on,  there  must  be  ostensible  reasons  for  presuming  the  exist* 
of  violence  and  crime.    On  the  occeisioii'  of  a  death  having  occofl 

•  '  *  Supplementary  Report  p.  175. 


I  cirmmiBlaiiew  *btttbf  «h&  dwilttftiycotiree,  tlie  mAy  perrtm  tttrthb- 
Bed  to  HMfteany  Iftqtiirf  as  to  Ito  cdnufe  is  the  (Hffic^lr  whose  pr<>per 
id  ostensible dtttjit  is'to pro6«e«t6  M  ckfilvidflon.  B  Hence  arises 
kst  the  simple  (nsHtntloii  tyf  an  itiquiiy  is  almest '  equivalent  tiy  a 
liapge  of  crime,  and  that  the  proper  officer,  InoVing  the  serious  po*- 
tion  in  which  he  plaices  those  concemed,  by  taking  any  steps,  is  rery 
doetant  to  move,  until  the  public  voice  has  pretty  unequivocally 
bwtt  Mm  that  the  nultieEr  comes  wfthin  his  pirovince  bb  a  public  pro«- 
Mmtor.  There  is  no  &tn!ly  in  Scotland  that  would  not  at  present  fM 
demand  by  a  procurator  fiscal,  oi*  by  any  individual  to  inspect  a  body 
rithin  their  hOme,  as  very  nearly  equivalent  to  a  charge  of  murder; 
fed  I  should  think  it  is  of  very  rare  occurrence  thfet  any  such  lnspeo>- 
km  takes  plkice,'in  a  private  hbuse,  unless  when  a  prosecution  has  been 
lecided  on. 

**  The  flbsCttCd  of  hiiy  machinery,  through  which  an  inquhy  can  bb 
almlj  and  impartially  made  into  the  cawte  of  death,  without  in  itself 
nplying  suspidiMi  ot  criknc.  Is  fi^equehtly  illustrated  in  the  eioatlbn  of 
acitement  and  alarm  in  the  public  mitid,  which  the  authorities  cannot 
iiHi  a  suitable  metos  of  allaying.  I  remember  some  years  ago  Ijeing  ^ 
ffesent  at  a  trial  for  murder,  which,  as  it  involved  no  point  in  law, 
Bw  irafbrtunately  not  bfecn  reported.  It  wa4  a  trial  undertaken  by  the 
?rown  for  the  mere  purpose  of  justifying  an  innocent  man.  Two 
Jntchers  were  returning  tipsy  from  a  fair ;  some  words  arose  between 
liem,  and  soon  after  one  of  them  was  found  stabbed  to  the  heart  by 
)ne  of  the  set  of  knives  which  both  carried.  On  investigation,  it  ap- 
?wred  that  the  deceased  had  fklleri  on  hift  liide,  from  the  effects  of 
irunkenness,  and  that  oHe  of  the  ktaives  which  Hung  at  his  side,  drop- 
ping perpendicularly  Mritli  its  heavy  handle  to  the  ground  pierced 
through  his  ribs  to  his  litei*t  as  he  iUl.  It  was  impossible,  however, 
fo  satisfy  the  public  that  such  was  the  case.  The  feeling  of  the  neigh- 
bonrhood  tah  high,  aii'd  the  Ctown  was  induced,  out  of  humanity,  or 
from  a  desire  to  preserve  the  public  peace,  to  concede  the  formality 
of  a  trial.  I  know  it  to  be  of  mosd  frequent  occurrence,  especially 
in  the  north  of  Scotland,  that  sufepiciotis  which  must  be  destructive  to 
the  peace  df  mfnd  of  those  who  are  the  objects  of  them,  take  wing 
throQfrh  society,  and  can  never  be  set  effectually  at  rest." 

150.  Th^  public  offlcei^  in  England  whose  duty  it  is  to  make  inves-  Testimony  ot 
ligations  of  this  kind,  and  ^ho  from  their  official  situation  and  expe-  *^'^°*"' 
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mw^ldmitln  b«t4ii«aiftil^jfri^o^jie/tlle iaoeAftf  M llie.«Nid 
'Oifiocr  o^t  keftUJi^  tatid/;of  i Ae  'vdile  cf •itl»«erTite9  iiiiwh  lie  vobU  ki 
likely  to'treadcr,  Ijorisuek^  tas^hMikyiiJiAitfietiftUoviags  Tk»  }b\ 
Payne»4iieC;on)ne£;£ov«iiB^y<af  Loiickn^  BtatnUnt-li^.haBaBnai 
MMftfeltit  tm  be  hi^chity/U^'Seiid.&'canfidentU'iwiiattto 
^uiriflB  for  htm  before  he  would  net  od  the  offdnuy  sonesB  of  idon- 
•itnoQ  in  holdiagp  tnqueBU;  that  other.4MiiOMira0e  noder  thenoeaitf 
of  adopting  the  rane  piactice^  that  4t  ia  ftequently  fimnd  aBoeauf  a 
tneur  the  trauUe  and  expcote  of  pievtoos  itM|nrifB  by  man  ti 
worthy  peiaons,  in  cases  Yheve  the  alleged^auseof  death  is  not  n 
lest ;  and  that  medical  offioem  ofhcidth  wonld^  hgr-  tfaa.Tvy  eiemaed 
their  ordinary  duties,  relieve  the  ooivoneia  from  this  nceowiiy,  ada 
tlieeame  time  give  thepnUic  cause  to  be  better  satined  iiii»raik 
suapieious  oases  were  shrouded  in  obsourity>  and  that  none  oo^  u- 
v«8tigatioa  from  inadyertenoe.  **  I  have  long  Mt,"  ssys  tfak  mtaK, 
^  that  there  has  been  something  wanlii^  in  thaaniohiiMiyhj  vluAn- 
quiries  into  deaths  are  or  oi^g^to  beiegnlated^  In  cases«f  deslkfrn 
external  violence^  where  the  injniy  iaajpparent,  the  eomtdils  of  tk 
district  is  fully  aware  of  the  neeemity  of  applying,  to  d»  conwBr ;  ta 
in  cases  of  sudden  or  other  deatha  where  theteis  no  eaaseafpsioitift 
a  common  observer,  there  is  a  necessity  foe  soon  ■qtialiiedpcnoai«» 
ing  a  judgment  as  to  the  expediency  of  a  judicial  inquiry  into  tiie  cms 
of  death,  and  I  know  of  none  so  well  quaUfiedit^ fprmtosh  t  jdfr 
ment  as  a  member  of  the  medical  profession*  The  ofimeef  seards. 
when  properly  carried  out,  was  nsefiil  as  fur  as  it  conld  he  in  thsbuA 
of  old  women ;  bnt  that  could  only  apply  to  casaa  in  vUeh  eitnal 
violence  was  apparent  to  ^e  view  on.  searching,  t^dbody.  I  bdieit 
however,  that  the  office  has  now  ceased  to  exist,  and  the  preseat  mm 
of  regiBteripg  deaths  does  not  supply  any  meaasiof.dnlecluig  nomisd 
or  violent  deaths^  I  am  themfiMre  quite  ef  opinipn  that  a  medieal  np- 
trar  (chosen  for  hia  abili^and  dimnfikini^  whoiwonld  not  nanscenriif 
annoy  the feeUngs  of  privato.ftmiUe^ andyntmaike/hiweif acqasia^^ 
with  the  death  by  personal  knowledge,  would  be  a  valuable  addiait 
to  the  present  mode  of  tt^certiti^iiig.aiid.rfg^i^g  f^eaths,'" 
Window  151.  There  is  one  subject  so  iatima^  oomieotodi  with  sualoT 

improvement  that  no  sanatory  measure  .  can  be  tofeiuHy  complf^ 
witjhout  ombraclng  it,  yvMicl^Jfi  whplly  passed  ,ov«r.iijL,4f^^°^^°^ 
Bill,  into  the  investigation  of  wMoh  Her  Miyesty^B-ComiBisMtf 


M\7^^ 


ieodfttioiiBj  WBauekYiikerxsj^entAda  ofiihe  vikidowtdiitteii^MTfato-wiiidoir 

ItttiM  aw  a  tax  ilp<lii'l%l]it(>aiicl«ni;-<ai  tiixumoietVicniMaii'  priaoiple 

md  morainjdniMM  indti  piaMioal  )»B8e(}iniKca:tlian  attatt:  >upoD  .fcnvd. 

Hie  fittltdcs  fnpp#aeiuii>gifood  iaeraase^wkhwealtfa,  which  is  always 

SreateBt  in  t«wna>8iid  cibiasy  predadgr  urbeie  tiie. difficulties  of  cbtain- 

Dg  ligkt  and.  air  incraaae  withn  eVmry  street  tint  is  laid  down,  and 

ilnraitwitli  eveiy  haote  that  is  bttilt    That  was  theveforo  a  maat 

■faappgr  thought  which  anggested  to*  the  legidattire  the  scheme  of 

hying ataz  upon  wiodowsi  the  inlets  to lig^  and  air.    A  wise  legis- 

bUwe,«BdeKtBading  lia  daties,  wonld  ba,wm  met  soch  a  proposition  kk 

khiBipiritit-^^  Up6n  the  mosi  skilfiil  arrmngement  of  houses  in  towns 

nd titles  flttit  can.  bedevised,  it  ia  difficult  to  admit  to  the  rooms 

raftoieni  light  and  air^    This  difficidtf  must  necessarily  inesease  as  a 

nty  ealasges  and ,  the  number  of  streets  and  houses  increase.    We 

ought  under  auek  circumstances  rather  to  oS^  a  bounty  to  builders 

br plaas  that  may  secure^to  houBsa  theadaiiissionof  the  largest  amount 

tf  lj|pht  and-  air.>    Mataie,  wUeh  has  made  these  dements  indispensable 

ts  humanicaisleiice,  has  provided  ^em  for  the  use  of  human  beings 

freely,  in  ualinaited  abundance.    It  is  not  for  us  tQ  step  in  between 

Bod  and  the  peoplcy  iaid  by  kyiag  a  tax  upon  the  light  of  Heaven 

Md  the 'breath  of  life^  to  jender  them  absolutely  unattainable  by  large 

duies  of  •  the  population."    A  wise  legislature^  understanding  its 

hitiesy  would  have  acted  in  accordance  with  this  feeling ;  for  it  would  Oneratica 

hnre  foreseen  what  has  actually  happened,  that  the  operation  of  the  ^^^^"^ 

viadow  duties  would  facto  shut  out  the  sun  from  multitudes  of  human 

beiags,  and  t#  eDm|iel  .them*  to  breathe^  in  darkened  rooms^  a  poisoned 

lir.  .........     ' 

162L  Hie  WMSMqeenees  to  ths  people  of  tosathing  thia  poisoned,  air  Iiiflaence  of 
hyebsealuUy  sboifnt  'but  t3ie<eoi|Beqttences  of  living  in  dark  reoms^to     ^^^ 
viueh  Boiay  of  sunshine  ever  penetMte^  are  not  so  generally  known, 
tinugh  th^y  aae  weD  nademtood  by  those  who  have  attended  to  the 
Maijeeti 

*  The  evideae^  of  N.  '^  Ward,  Esq.  oa  the  "  infloenoe  of  light  and  air  on  vege* 
Mi  tad  aahaal  HiB^f fOaesBmiB  peoalisi  kiSerest  and  uapertaaoev  aod  his  mgges- 
tioBi  Willi  t^g^  to  air-tight  CQse^.  for  plants,  adapted  to  the  rooms  of  tlie  poor,  aud 
affording  a  flew  jpleasare,  and  a  healthy,  economical,  and  even  remunerative  recrea- 
tne,  U  lii|[;hl^dteei^iAg  the  attMitioa  of  all  Who  aim  at  th6  improvement  6f  the 
M^e-VVint^te^^Tol^i-P-^l^ftM^  i. 
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Neoesiary  to     '    158:  TbBime^tr.ot ligktto  tke  nutritioo  irftiie  vfantfa mtts^ 

aniniAl  as  well 

as  yeeetable      fiu&iliar  knowladge^  init  it  b  not  bo  generaUy  knpwft  tfaai  iigkt  is  lU 

nutrition.  ^gaeiitial  t»  the  nutritioiL  of  the  aaimal*    It  i§  proved  by  diraot  eipcn| 

JBmt  and  by  ]arg»  ezperieace,  that  without  lights  the  devdopnec;  o{ 

the  animal  bedy.atops  at  eertaio^  and  in  some  caMs  BtjdgSimie  ttoffk 

Thus,  if  the  yanng  of  soma  of  the  lower  bribes  of  cfeatmes  aie  sopplid 

with  their  proper  food,  asd  if  all  the  other  conditians  necesaiy  M 

their  nounidiment  ave  maintained,  wliile  at  the  same  tune  ligbt  u 

whoUy  exciuded  fimn  them,  their  derelopment  is  stopped;  thejii^ 

longer  undergo  the. metamoephoeie. through  which  ^bej  pais  609 

imperiect  into  peifecthcinga^  the  tadpole^  Cmt.  example,  is  ombk  n 

efaange  its  water«breathing  apparatus,  fitted  ibr  its  £ni  stege  of  extatj 

eooe^  intio  the  iEur*breathing  aj^mratos,  with  the  mdinieat  of  Tiuci^ 

it  is  furnished^  and  wMch  is  iikteaded  to  adapt  it  Ibr  a  higher  ii^ 

namely,  for  re^iiation  in  air.    In  this  impeilect  state  it  eosiifluei 

to  live;  it  even  attains  an  enomMius  bulic,  for  sodi  a  orastare  m 

its  state  of  transition^  but  it  is  unable  ta  pass  out  «f  its  tiasatiGul 

state;  it  remains  permanently  an  imperiect  being,  and  is  doomed  to 

peas  a  perpetual  lilb  in  water,  instead  of  attaining  matvHty  and  possBg 

its  mature  life  in  air«    The  same  cause  produces  the  veiy  saiue  editf 

upon  hunmn  beings  |  upon  human  motheze,  and  vpop  hwnsn  cliildm. 

Human  mothem  living  in  dark  cellarB  prodooe  an  unnsaal  pro|Mitioi| 

of  defective  children.    Go  into  the  narrow  streets  an4  thedvkhoesj 

bourts,  and  aHeys  of  our  splendid  «ltieB,  there  you  will  see  an  uDoaaij 

number  of  deformed  people,  men^  women,  and  ehildeen,  bet  ptniat-; 

lerly  chiklreD.    In  some  cells  under  the  fortifications  of  Lede,  a  ■sahff 

of  poor  peqple  took  up  tiieir  abode ;  the  proportion  of  ciefoctive  ioiuA 

produced  by  them  became  so  great  that  it  was  deemed  necessary  la 

Issue  an  order  commanding  these  oeils  to  be  shut  npw    The  wisdnv 

duties  multiply  these  cells  of  tiie  fortifications  of  LUe  in  Loedoo.  a 

lAverpooI,  in  Manchester,  in  Bristol,  and  in  every  dty  and  towi  in 

England  by  hundreds  and  by  thousands,  and  with  the  same  resok;  Im^ 

the  cells  here  are  not  shut  up,  nor  is  the  cause  that  produceB  ti^a 

removed. 

154.  Even  in  cases  in  which  the  absence  of  light  is  not  se  complete  » 

to  produce  a  result  thus  definite  and  striking,  the  effects  of  the  privalior 

are  still  abuiidantly  manifest  in  the  pale  and  sickly  eoHq>ksiooy  a»i 

the  enfeebled  and  stunted  frame ;  nor  can  it  be  otherwise,  siace,  fron 


Ill 

he  essential  constftutioti  of  orgdnized  'Helfigs,  iJ^ht'  ts  'ate  Necessary  to 
he  developmeilt  of  the  anfmdl  as  it  fsfto  the  'growth  6f  the  J^lant; 

155.  In  proporfion  thcfn  as  the  \dlidDW  duties  texclude  light  froM   Window  Du- 
luman  dweDings,  they  tend  to  deteriorate  the  population ;  they  interpose  ^  peop?^^ 

positive  and  definite  obstacle' to  the  full 'development  of  the  physical 
onstitution,  and  consequently  of  the  physical  strength  and  vigour  of 
he  people. 

156.  But  it  is  remarkable  that  over  and  above  this  evil,  inherent  in  the  Act  as  a 
ery  nature  of  the  tax,  the  particular  mode  adopted  in  its  assessment  §,e  bad  con- 
wures  practically  the  production  of  this  evil  in  its  greatest  intensity,  Jtruction  of 
ust  as  if  it  were  skilfully  planned  for  this  special  'panose.     The  '  tax 

s  so  managed  as  to  operate  as  a  premium  npon  the  defective  and 
ricious  construction  of  houses.  Thus,  windows  are  charged  by  a  scale, 
the  tax  Increasing  at  an  average  rate  of  about  8*.  Sd.  fbr  every  window, 
wbether  large  oi*  small.  "  Hence  the  number  of  windows,**  says  Mi'. 
Hickaon,*  *^  becoiHes  to  builders  of  second  and  third  clas^  houses  a 
^ery  serious  consideration.  Supposing  a  house  to  contain  twelve  rooms, 
if,  to  make  these  rooms  cheerflil  and  pleasant,  I  have  put  two  windows  in 
each  room,  and  thereby  ensured  a  current  of  air  passing  from  back  to 
front,  the  window  tax  for  that  house  amounts  to  7/.  Bs.  9d, ;  but  if  I 
have  put  but  one  window  to  each  room,  the  window- tax  is  but  21,  4s.  9^,, 
shoving  a  difference  of  SL  Is.  per  annum ;  and  I  need  scarcely  say 
tint  a  differenee  of  only  10^.  per  annum  is  quite  enough  to  influence 
buiklen  of  cheap  houses  in  trying  to  save  such  a  sum.  But  the  same 
considerations  affect  the  building  of  even  first  class  houses.  I  have 
been  offered  a  rent  of  2101.  per  annum  lor  a  house  unbuilt,  on  condition 
that  the  plan  should  be  altered  so  as  to  reduce  the  amount  of  the 
window-tax,  for  wfiich  the  house  would  otherwise  be  Ifeible.  The  con- 
sequence is,  that  in  the  majority  of  new  houses,  one  large  window,  of 
the  largest  me  allowed,  is  made  to  serve  the  purpose  of  two  windows ; 
and  privies,  closets,  passages,  cellars,  roofe — the  very  places  where 
mephific  vapours  are  most  apt  to  lodge— are  now  left  almost  Entirely 
^thout  ventilaiion.  An  opening  only  a  foot  square^  even  if  intended 
merely  to  admit  the  air,  and  not  glazed  against  the  weather,  makes  the 
house  liable  for  an  additional  8^.  3^/.  per  annum.  I  spoke  but  lately 
to  a  man  in  humble  circumstances  who  hadT  put  in  his  {iHvy  a  single 
pane  of  glass ;  it  was  discovered  by  the  assessor,  and  rather  than  pay 
*  Phfst  Beport,  vol.  ilk  p.  238,  et  seq. 
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the  tax  (the  money  Mag  an  bbjeetjl  the  pane  ef  fkMa  was  remo^ni 
and  the  opening  bricked  up.  I  am  paying  fer  oneof  my  nev  bnildiaf 
in  Whitefrian  Stieet,  Baat  Temple  €hamben»  141.  Ss.  9d.  wMn 
tax  upon  44  windows.  There  aie  three  watercksela,  one  of  them  darl 
One  of  ,my  tenants  wished  me  to  put  in  a  window  to  this  daik  wa:a 
closet,  and  I  should  have  done  so,  bul  this  one  adfitiontl  vioda 
would  make  me  subject  to  an  increased  window-daty  of  28f .  1^ 
charge  after  39  wmdows  is  by  jiMfi/»~ 

40  to  44  --  £14  Bs.  9d. 
45  ~  49  —  15  16  9, 4be.  • 
"  From  the  way  in  which  the  window-tax  is  levied,"  says  Mr.  He: 
Biers,*  an  extensive  builder,  <*  I  have  been  obliged  in  serenl  b> 
buildings  I  have  lately  constructed,  and  they  are  buildings  of  a  >c;^ 
nor"  class,  to  do  away  with  some  of  the  ventilating  lights,  such  a 
under  the  steps ;  and  in  the  larders,  outhouses,  and  so  on,  vhere 
should  have  had  two,  three,  or  four,  there  is  now  but  one ;  tbeassesf^- 
can  charge  the  tax  if  the  opening  is  in  an  external  wall ;  if  it  is  men: 
a  hole  to  let  off  the  impure  air,  the  tax-gatherer  will  cbai^  h: 
window/* 

157.  There  is  no  provision  in  any  one  of  the  Acts  relating  to  the  i 
sessed  taxes  for  excepting  from  the  duties  chargeable  on  windows,  opv*: 
ings  of  any  kind  made  for  purposes  of  ventilation  in  dwelling-bouses.  0 
the  contrary,  the  80th  Geo.  III.  chap*  40,  expressly  provide  that  a 
openings  in  external  walls,  not  chargeable  as  windows  or  lights,  sU 
be  stopped  up  with  brick  or  stone,  or  the  materials  of  which  the  vj 
is  composed.  Under  this  Act  a  gentleman  of  Croydon,  who  wished  t 
rid  himself  of  mice,  was  lately  surcharged  for  a  small  hole  in  bis  cel^ 
made  to  admit  a  cat ;  and  there  is  no  exception  in  fiivour  of  perfonit«| 
plates  of  zinc,  or  of  any  other  mode  of  ventilation.  l 

^'^S?  to^Ae  ^        158.  Houses  having  less  than  eight  windows  are  indeed  exempt  N 
poor,  the  duty ;  "  but  the  window-tax,''  says  Mr.  Hickson,  "  is  not  ihervfi't 

inoperativef  as  it  regards  the  working  classes  of  towns.    In  Lond  i 
the  poor  do  not  live  in  cottages,  but  several  fiunilies  occnpj  lod^'''"- 
in  the  same  house,  and  that  perhaps  a  house  built  with  the  maxini'i^ 
of  untaxed  windows  allowed  by  the  law.     One  more  windoir  wt*^ 
possibly  let  a  little  sunshine  into  a  sick-room ;  but  the  buidloTdsa}! 

•  Firet  Report,  vol.  il  p.  233,  et  seq. 
t  First  Beport,  vol.  ii.  p.  240. 
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a  teof  aflbv  idl  pm  Bwmmu.iifikm  CofnwiwiowrrmrowM  bbmubIm 
fMNHll]rlh*AQiiiMM««iRci)tliaipooi  ttntf-im'^aieUttidodvisiuid 
kyf  of  te  vtliqMM^  4^  wtaM  Im.mut^mAimlkuiksi  «MwNri»f 
vk  sHuMMH  mad  Obf  hdoi  irincht  abhuiigli  io  up^  «D6n,  nr* 
lite  ts  ill  vcirtiiiid  and  «AYoiirftUe>  io  faoitb  an  iiie  «el2ara  of 
[req)ool.  And  the  pemument  cauae  o£  this  stale  4>f  tbings  is  tb4 
Hion  gimBQ  to  bniMfiil  of  ttLjflugwmmf  In  ttuifttioD  bjr  sbattiagf  •ut 
raadligbl/' 

159.  In  LfHHhtt  a«d  fiUi«r  cHiei  mai^  ftmaisi  of  the  poor  live  Unequal 
idtf  the  Mime.reof  in  eoe  large  buUdiiigt  just  as  niany  indi^kfaiak  ^^^l^ow^Dii-^ 


MMv  the  rieh  fire  io  the  Albany,  in  the.  Inns  of  Court,  Md  In  ^'^^^  ^^^ 
^  "  '  and  poor. 

te  Uoirenitiea  of  Oxfoid  Aod  Camhriiige.  By  the  maDour  in 
iuch  the  wiadov-tax  li  leviedt  the  poor^  living  In  tiieir  Isrge  build* 
i^if  aie  aetuaUjr  outfie  to  pay  upvanle  of  four  times  the  ^mwmi^i 
iodov«4ax  that  le  demanded  of  the  rieh  io  eueh  buildiogs  ae  the 
Jinay,  and  In  Ihe  lotto  of  Coart  and  Univendtiea*  Thus,  by  the  6tk 
lule  in  Seheduie  A,  appended  to  the  48th  6eo«  IIL,  ch.  55,  it  is  de» 
nuned  Uiet  ^  when  any  dweUiag^houae  is  or  shall  be  let  in  di&rent 
wtvielitB,  teneisents^  Ipdgingtb  or  landings,  and  shall  be  inhabilied 
f  two  or  aM>re  persons  or  &inilies,  the  same  shall  oeTertbriess  be 
m^  as  if  such  house  was  inhabited  by  one  person  or  fiunily  only  ;** 
Ule  by  th6  Skh  Bule  of  the  same  Act,  *'  every  diakioct  chamber  or 
jkartment  id  any  of  (he  Inns  of  Court  or  of  Chanoery, .  br  in  any 
)liege  or  IiaQ  in  either  of  the  Universities  of  Oxford  or  Oambridge^ 
nil  be  subjeel  to  the  same  duties  as  if  the  same  was  an  en&a  house ;" 
>thftt  whakerer  number  of  families  live  io  the  building  eeeupied  by 
^  poor,  it  is  regarded  only  ae  one  single  house ;  whereas  .in  tb^ 
uilding  occupied  by  the  rich,  every  distiiiet  chamber  or  afmrtmeoi 
<  Kgarded  as  a  separate,  house.  In  the  case  of  the  po^T?  twenty 
iparate  dwalUnepi  in  oi^^  liouee  still  make  but  one  houee;  in  ^thp 
ne  <^  ths  rich,  tfventy  separate  dwellings  in  one  house  make  tweqty 
iparate  houses*  The  efect  of  this  distinction,  as  has  just  been  stated, 
I  to  make  the  poor  pay  quadruple  the  amount  of  ^iodow-las  Poor  pay 
iid  by  the  ricb.  Thus,  in  \he  pase  of  the  buildings  a})ovit  to  be  J^^t^of  ^ 
reeled  by  the  Metropolitan  Awqciation  for  improvi^og  the  Dwellings  Wmdow^ox 
f  the  IndtBtri^ue  Classes,  in  a  house  for  ten  families,  each  bouse  Hch. 
itring  three  rooq^i  and  a  scnlleiyi  and  ,eaob  I'^pm  fionlunii^  one  win* 
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dow»  making  ibrfy  windows  tluouglioiit  tlie  koose,  md  a  ticyligy,  lb 
total  window-tax  for  sneh  house  is  15L  IS$.  1d^  or  U  lit.  dif.for 
each  fiunily,  being  at  the  rate  of  7i<2.  per  wieek  eaeh;  whereas,  ferthe 
same  house  situated  in  the  Inns  of  Court,  or  in  etfther  of  the  Uoiro' 
sities  of  Oxford  and  Cambridge,  the  total  duty  is  only  3^  I7#.per 
annum,  or  7#.  i^t.  for  eaeh  set  of  four  rooms ;  being  at  the  late  of 
\^.  per  wedc  each* 

160.  W.  Laird,  Esq.,  of  Liverpool,  makes  the  following  stftteBWBtt 
-r-"  In  the  beginning  of  the  present  year  I  built  in  Birkenheid  tw« 
blocks  or  houses,  each  containing  eight  separate  dwellings,  in  re^ 
of  which  I,  as  the  landlord,  have  been  assessed  to  the  wiadow4axi]i 
the  sum  of  27/.  2f .  lOd.  My  houses  I  built  expressly  £>r  the  seeosh 
modation  of  the  working  classes,  fumishuig  them  with  erer^r  conre< 
nience  in  the  way  of  ventilation,  drainage,  water,  and  interior  fitdogs, 
and  on  a  plan  something  similar  to  the  houses  fwoposed  to  be  ereeted 
by  tlie  Metropolitan  Association,  marked  C  in  their  proipectiis.  I 
have  appealed  against  the  assessment.  I  have  however  bees  LofonDeti 
by  one  of  the  Commisrioners  for  Assessed  Taxes  for  this  distiKt,  tiat 
the  assessment  will  be  confirmed,  the  Commissfoners  havii^  fskeoth 
opinion  of  the  Judges  in  London  upon  the  point,  who  are  of  opisioi 
that  the  Act  of  Parliament  imposing  the  window«4ax  cfcaiiy  applvi 
to  the  buildings  in  question.'' 

161.  Thus,  for  the  same  number  of  windows  for  which  the  net 
living  in  London,  in  Piccadilly,  at  the  Albany,  and  in  the  Inns  of  Court 
or  in  Oxford  and  Cambridge  at  the  Univeralties,  pay  IL  ptf  vxam 
the  poor  of  Liverpool  are  required  to  pay  27i  2#.  lOrf.  WhatefS 
may  become  of  the  window  duties,  as  long  as  this  most  isiquilos 
inequality  in  the  assessment  is  allowed  to  remain,  it  will  be  a  disgna 
and  a  scandal  to  the  Statute  Book. 

Principle  of  *^2.  When  the  new  Building  Act  was  under  discussion,  asittple  «^ 

Ne^^  Asacsir.  it  is  submitted  a  very  effectual  mode  of  hnproving  the  heaHhfoliie»<« 
the  inferior  class  of  habitations  in  great  towns  was  eamesdy  presses 
upon  the  attention  of  the  Earl  of  Lincoln.  The  Earl  of  LiacoiJJ 
declined  to  interfere  with  the  province  of  the  Chancellor  of  the  &i 
chequer^  and  two  applications  made  to  Mr.  Goulbom  fcwL  p«»*^ 
well  known  to  have  paid  great  attention  to  the  matter,  fiuled  to  con^ 
vince  him  that  the  subject  was  one  of  the  slightest  moment  The  pl«! 
proposed  wa«  that  windows  charged  for  shouM  be  in  proportioD  to  ^ 
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ace  enclosed,  or  to  the  number  of  rooms ;  that  the  maximum  should 
\  fixed  to  the  existing  window  duties,  beyond  which  new  openings 
ight  be  made  for  light  and  ventilation,  without  subjecting  the  occu- 
er  to  additional  charges.  The  Chancellor  of  the  Exchequer  was 
licited  to  introduce  a  short  Bill  on  this  principle,  and  to  exempt 
om  taxation  on  sanatory  grounds  all  ui^lazed  openings  in  basement 
ories  and  closets  of  every  description.  But  this  was  peremptorily 
lused. 

163.  It  is  remarkable,  however,  that  when  Lord  Althorp  was  Chan-  Lord  AUhorp*s 
ellor  of  the  Exchequer,  a  bill  was  actually  introduced  and  passed  with  ^^ 
view  to  oarry  out  this  very  plan.  <'  If  the  noble  lord,'*  said  Mr. 
[ume,*  <'  would  limit  the  tax  to  its  present  amount,  and  allow  every 
lan  who  has  paid  the  window-rate  for  an  entire  year  to  continue  to 
ay  the  same  composition  and  to  open  additional  windows,  it  would  be 
very  great  relief.'*  The  week  following  Lord  Althorp  rose  and 
aid  4 — *^  I  have  now  to  b^  leave  to  bring  up  a  clause  enabling  per- 
ODs  to  open  fresh  windows  in  houses  at  present  existing  without  any 
dditional  charge."  But  unfortunately  some  one,  either  by  inad- 
'srtence  or  with  a  sinister  design,  introduced  into  the  Bill  the  words 
'duly  assessed."  Thus  the  4th  and  6th  of  William  lY.,  chap.  54, 
ikuae  7,  provides  that  ''  additional  windows  may  be  opened,  free  of 
luty,  in  every  house  which  is  or  shall  be  duljf  cusessed  for  the  year 
Hidii^  April  5ih,  1835."  But  the  Commissioners  of  Stamps  and 
Taxes  immediiitely  found  out  tjbat  no  one  was  duly  assessed  in  tliat 
fear, and  the  lawyers  supported,  them  in  this  opinion;  so  that  the 
M^ge  given  to  the  people  by  Parliament,  and  the  clear  and  unmis- 
takeable  int.entic^  of  this  Act,  has  been  deliberately  evaded  for  the 
ake  of  revenue.  Without  suspecting  the  interpretation  tliat  would 
^  put  upon  these  words,  many  thousand  persops  in  all  parts  of  the 
eouDtry  immediately  set  ab()i^t  improving  .the  cheerfulpess,  comfort, 
and  healthfulness  of  their  habita^ons  by.  pp^ng  ad(Utional  windows. 
What  was  the  consequepce  ?  .]Byefj(  person,  without  one  single  excep- 
tion, who  opened  additional  windo^ws  upon  the  jG^th  of  Lord  Althorp's 
Act,  was  surcharged  for  th^  increased  number,  some  on  one  pretext, 
tome  on  another,  fjfie  ca«B  ii^as  ^jroug):^(..befoii;e  the  Judges  in  innu- 
merable shapes,  but  always  in  vain:  the  Ji^ges , invariably  ruled  in 
&vour  of  the  view  t§ken  by  the  Board  pf  Stamps  and  Taxes  \  so  that 
*  Mirror  of  Parlianaeut  p.  2757  of  vol.  for  1834.  .  ,         t  Ibid.  p.  3U6. 
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this  Act,  iiistedd  of  Mug  a  rfelief  to  the  people,  haft  pfored  totliOTi| 
mocker^  and  &  snare. 

164.  Certainly  legislation  fof  the  people  has  hitherto  been  fing 
unfortunate.  Whch  they  rejoice  that  the  ahr  of  their  towns  and  citi 
is  at  length  to  be  purified  from  the  nuisance  of  smoke,  their  joy  isd 
Uhed  to  be  short-lived  ;  fin-  the  Act  contains  the  words  "  m  nspt^i 
every  week  during  which  stich  furnace  or  annoyance  shall  be  mnsd\\ 
and  as  the  chimney  of  no  furnace  can  be  proved  to  smoke  fer  ( 
«  whol^  "  week,  day  and  night,  without  interruption,  aM  chunneys  a 
allowed  to  go  on  as  before,  pomtog  out  their  dense  columnsof  li 
smoke.  When  the  people  rejoice  that  on  the  payment  of  a  fixedsun  t 
82^  to  be  allowed  to  introduce  into  their  housesas  much  light  andiiri 
they  please,  their  joy  is  destined  to  be  equally  short-Hved,  ftr  the  Acj 
contains  the  words—"  by  all  persons  dtily  assessed ;  *'  and  as  so  pen^ 
was  duly  assessed  (though  due  assessment  depends  oh  no  priTStc  m 
vidual,  but  on  a  public  officer,  the  assessor),  the  openings  tbey  W  sj 
quickly  made  fbr  the  admission  of  air  and  light,  Aey  wew  obBw 
again  as  quickly  to  clbse.  i 

165.  It  is  submitted  thatt  the  following  statementf,  with  wirfcfc  *j 
Hickson*  doses  the  peculislrly  vahiable  evidence  given  by  Mm  ^ 
Her  Majesty's  Commissioners  on  the  subject  of  the  Inndow  duties,  M 
serves  the  serious  attention  of  Her  Majesty's  Government,  contemplatiifl 

Her  Mijesty's    the  introduction  of  a  large  and  efficient  sanatofy  measure  ^— '^  I  ^  n 

TODtemplating    expect  in  the  present  state  of  the  revenue  to  see  the  wiiidow-ttx  i^ 

the  intooduo     pealed,  but  the  revenue  gains  riotliine  by  the  present  mode  of  asH 
tion  of  a  large  '^  ^  oojr  ^ukJ 

and  efficient      ment,  while  the  public  sustains  a  most  serious  injury.    I  wouW  suo™ 

Mmure.  *^**  *^^  ^^  houses  should  be  assessed  upon  the  principle  that  eTcj 

house  built  feqirires  for  light  and  air  a  certain  number  of  openings  j 

proportion  to  its  ctibic  contents,  and  that  these  openings  should  be  m 

for  whether  they  exist  or  not.   This  would  at  once  remove  ererytem 

tation  to  defective  construction  ;  and  I  think  that  after  a  house  H 

been  once  assessed,  the  proprieto*  should  be  at  liberty  to  matf  , 

many  additional  openings  as  he  pleased ;  in  feet,  to  turn  the  vhoN 

the  walls  into  glass  if  he  thought  proper.    I  most  sincerely  iop^  ^"^ 

the  seHous  and  earnest  attention  of  the  Commission  will  be  gi^^°^^ 

this  part  of  their   inquiry.     A  great  practical  hnprovement  ctn 

cflfected  without  any  loss  to  the  revenue,  and  by  a  few  very  ^^^ 

•  Frret  Keport,  vol.  ii.  p.  238. 
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aives.  The  minority  of  bouses  of  the  second  and  third  class  will 
}ver  be  so  constructed  as  to  be  healthful  habitations  ivbile  assessed  to 
le  ivindow-tax  as  at  present.  I  would  pass  a  law  to  the  effiect,  that  if 
house  contained  twelve  squares  on  a  floor^  it  shopld  be  liable  for,  say 
X  windows  on  that  floor ;  but  that  the  owner  might  make  six  more 
indows  on  that  floor  if  he  pleased  without  any  additional  charge.  I 
ive  thought  long  and  seriously  on  this  subject,  and  ai^  convinced  that 
le  simple  alteration  I  have  proposed^  by  which  the  revenue  need  not 
He  a  shiUiogy  would  con&r  a  greater  blessing  upon  the  middle  and 
orkJDg  classes,  as  it  regards  tixeir  habitations,  than  it  vould  be  possible 
ir  this  Cominisrion  to  obtain  for  them  in  any  other  way  at  so  eheap  a 
09t  Other  means  of  ameliorating  their  cpndition  may  require  local 
lies  or  public  grants ;  but  here  great  practical  improvements  n^y  l^ 
flfecied  by  the  stroke  of  a  p^/' 

166.  To  sum  up  the  whole  matter,  the  proteption  of  the  public 
lealth  is  a  legitiniste  ol^ject  of  l^;islative  ea^ei  Jb^cause  the  phief 
auses  which  injure  the  health  pf  coi^nunitles  are  capable  of  being 
mtsolled  by  Government,  but  are  not  capable  of  being  coiitroUed  by 
ny  niuaber  of  private  persons.  Though  three  pf  the  physical  agents 
'0  which  life  and  health  depend,  namely,  air,  water,  an^  light,  axe 
provided  by  nature  in  unlimited  profusion,  so  that  men  have  only  to 
iccept  them,  still  H  is  difficult  in  towns  and  cities  to  obtaip  a  due 
ispply  of  them  and  to  obtain  them  in  a  state  of  purity.  And  yet  if  in 
iie  gsneral  arrangement  of  streets  and  buildiQgs  precautions  are  not 
taken  to  render  fiee  currents  of  air  accessible,  the  people  are  deprived 
vf  the  main  element  of  existence;  if  noxious  emanations  are  allowed 
to  accumulate  in  the  air  in  and  around  dwellings,  the  people  are  poi-* 
loned ;  and  if  light  is  excluded  from  dwellings,  the  people  are  rendered 
vhoUy  incapable  of  attainmg  their  full  strength  ^d  vigour.  Here 
then  18  the  province  of  the  legblature,  to  ira^e  the  best  general  regu- 
lations that  can  be  devised  for  securing  the  supply  and  the  purity  of 
theae  elements  pf  life.  So  with  regard  to  the  two  other  life-sustaining 
>gent8,  namely,  food  and  temperature,  though  these,  unlike  the  three 
fint,  are  not  supplied  by  nature,  but  are  the  products  of  human  skill 
and  industry,  yet  is  the  interference  of  the  legislature,  even  with  regard 
to  these,  to  a  cerfaun  extent  not  less  just  and  necessary.  No  govern- 
ment indeed  can  supply  the  people  with  food,  nor  piovide  them  with 
the  means  of  genenMiog:  end  8i|s|«i|M99  tte  wtiteild  tenpenttme  they 
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require,  that  is,  with  houses,  clothing,  and  fuel ;  yet  Government  cu 
at  least,  so  far  interfere  with  food  |s  to  prohibit  the  sale  of  muh'*^ 
some  food,  and  with  houses  so  far  as  to  prohibit  their  unsafe,  deferJ 
and  unhealthy  construction.  It  can  do  more ;  it  can  religioa$l}  i 
stain  from  offering  any  kind  or  degree  of  obstruction  (if  it  caiira 
afford  help)  to  the  abundant  and  cheap  supply  of  food,  and  of  i 
materials  for  houses,  clothing,  and  fuel.  Upon  the  tbuDdant  t 
cheap  supply  of  these  necessaries  of  life  in  their  purity,  the  physirj 
welfare  of  the  people  depends,  and  upon  their  physical  welfare  der-er* 
their  intellectual,  moral,  and  religious  existence,  not  to  say  eicelk^ 
The  charge  of  these  things  is,  therefore,  not  only  within  the  legiriia* 
province  ofGrovemment,  but  constitutes  one  of  its  ultimate  and  bigbf 
objects. 

167.  To  the  Marquess  of  Normanby  belongs  the  merit  of  beio: 
first  to  introduce  into  Parliament  a  general  measure  with  a  new  n 
carry  out  some  of  the  most  essential  of  these  objects,  and  it  ovg^t 
be  recorded  to  the  honour  of  the  House  of  Lords,  that  they  tr! 
passed  the  measure  submitted  to  them  by  the  then  Secretary  of  Sx 
for  the  Home  Department.  The  Recommendations  subsequently  {w 
posed  by  Her  Majesty's  Commissioners  appointed  to  make  further  ii 
quiry  as  to  Remedial  Measures,  appear  to  your  Committee  to  b 
signally  sound,  practical,  and  complete ;  and  as  the  Bill,  founded  » 
those  Recommendations,  introduced  by  the  Earl  of  Lincoln  into  tl 
House  of  Commons,  will  probably  be  taken  as  the  basis  of  any  saa 
tory  measure,  it  has  appeared  to  your  Committee  to  be  impossible  t 
consider  with  too  much  care  the  provisions  of  this  Bill  in  the  pre^ 
stage  of  sanatory  legislation. 
Sound  Pro-  168.  From  the  best  attention  then  which  your  Committee  bare  1>^ 

Ijill.  able  to  give  this  subject,  they  are  of  opinion  that  the  sound  provbi- : 

of  this  Bill  are  the  following : — 

1.  The  general  enactment,  that  the  supply  of  water,  the  sewcn: 
the  drainage,  the  cleansing,  and  the  paving  of  towns,  inclu-!: 
the  suburbs,  shall  all  be  placed  under  one  and  the  sci. 
authority  (§  5)  : 

2.  The  appointment  of  a  Government  Inspector  (Jl/id,): 

3.  The  appointment  of  an  Inapector  of  Noisanoes: 

4.  The  appointment  of  Local  Boards  of  Commfedoiiers  for  car 
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ryiog  oat  the  provlsionB  of  the  Act  in  their  reqsective  du- 
trietfl  {Ibid,) : 

5.  The  preparation  or  the  local  examination  of  surveys,  plans, 
and  estimatesy  by  competent  and  responsible  officers,  before  any 
works  are  undertaken  {Rid,) : 

6.  The  publication  of  these  surveys,  plans,  and  estimates,  with 
expository  Reports  for  local  distribution,  in  order  that  the  pro- 
poeed  works  may  be  thorouglily  canvassed  by  all  parties 
interested  in  them  before  they  are  commenced  {Ibid.) : 

7.  The  execution  and  maintenance  of  all  works  by  contract ;  the 
performance  of  the  contracts  to  be  supervised  by  paid  and 
responsible  local  officers  {Ibid,) : 

8.  The  appointment  in  districts  of  medical  officers  of  health. 

169.  The  errors  and  defects  of  the  Bill  appear  to  your  Committee   Erron  and 
o  hft  •— .  defects  of 

''^-  the  Bill. 

1.  The  limitation  of  the  Act  to  England  and  Wales,  to  the  ex- 
clusion of  the  Metropolis  even  of  England,  and  to  the  total 
exclusion  of  Ireland  and  Scotland,  without  providing  for  the 
immediate  preparation  of  a  survey  and  plan  of  the  metropolis, 
and  a  Report  as  to  the  special  measures  applicable  to  the  Me- 
tropolis, to  Ireland,  and  to  Scotland  (§  8  et  seq.) : 

2.  The  omission  to  create  a  central  superintending  authority  in 
subordination  to  the  executive  government,  invested  with  the 
same  sort  of  powers  with  reference  to  the  local  Boards  intrusted 
with  the  execution  of  the  details  of  the  Act,  that  the  Poor 
Law  Commissioners  have  with  the  Boards  of  Guardians ;  instead 
of  thb,  giving  the  entire  superintendence  of  the  Act  to  the 
Secretary  of  State  for  the  Home  Department  (S  12  et  seq.)  : 

3.  The  omission  to  take  adequate  powers  for  compelling  the 
Boards  of  Local  Commissioners  duly  to  execute  the  Act  (17) : 

4.  The  creation  of  a  new,  complex,  and  needless  machinery  for 
electing  Boards  of  Commissioners,  instead  of  adopting  the 
mode  of  electing  Boards  of  Guardians  now  in  use  throughout 
the  Poor  Law  Unions,  which  is  found  in  practice  to  work  per- 
fectiy  well  (19): 
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9,  Jnv0itiQg  the  BoM^  of  C^pamiiBipii^nwith  powen  to  execute 
works,  instead  of  rendering  their  functions  enttrely  aQ4  stricHj 
ministerial  aD<)  superyjsipg,  and  neglecting  positively  to  re- 
strict by  an  exjpress  eiiactment  tbeijr  duties  to  acts  of  this  cLus 
(20  ei  seg.^31  et  seq,)  : 

6.  The  omission  to  prohil)it  by  a  puSciently  stringent  enactment 
Boards  of  CommissionjBrs  fioni  comnijencing  any  works  widiout 
having  caused  plans  apd  estimates  to  be  prepared  by  thesr  own 
^urvi^r,  and  without  having  obtained  for  these  plans  aini 
estimates  the  sanction  of  the  Inspector  (30  H  seq,)  : 

7>  The  Qmission  to  secure  by  sufficiently  stringent  enactments  that 
all 'works  whatsoever  shall  be  executed  only  by  contract  upon 
open  tenders,  and  shall  be  maintained  in  repair  for  terms  of 
years  (37  ei  seq.)  ;  and  that  the  contractor  shall  be  bound  to 
undertake  fuiy  extraordinary  works  at  a  fixed  remunesation 
(41): 

8.  The  omission  to  provide  fiicilities  for  the  formation  of  public 
companies  for  carrying  out  by  contract  the  provisions  of  the 
Act  (42  et  seq,)  : 

9.  The  omission  to  mak^  sufficient  provision  for  raising  the  ne- 
cessary capital  for  the  execution  of  large  sanatory  improve- 
ments ;  namely,  by  loan  nused  on  the  security  of  a  ^>ecial  rate 
to  be  levied  on  the  properties  in  the  several  localities^  the 
principal  and  interest  to  be  repaid  by  annual  instalments  within 
a  limited  number  of  years  (44  et  seq,)  : 

IQ.  Fixing  the  cost  on  own.ers,  ^hereas  it  ougl|t  to  be  placed  oa 
occupiers  (fil  et  seq.) : 

Ih  Neglecting  to  provide  in  the  manner  above  recommended, 
that  the  expense  remain  a  chaige  iqpon  ih^  mipmL  properties, 
unless  the  owners  prefer  to  p^y  the  cq^t  in  the  first  instance  (4o 
et  seq.) : 

12.  Neglecting  to  make  it  compulsory  on  water  companies  to 
give  the  public  a  constant  instead  of  an  intermittent  supply, 
and  to  deliver  it  in  all  cases  at  as  high  a  pressure  as  is  practi- 
cable (56  et  seq.) : 

13.  Neglecting  to  make  it  compulsory  on  water  eomfaoies  either 
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to  filte)r  tlie  HMer  or  to  ptOTide  a  suffici^t  xnk  of  depoBJtln^ 
bed  (80  et  itq.)  : 

14.  The  omission  absolutely  to  forbid  the  construction  of  cess- 
pools in  all  new  dwellings,  and  to  provide  for  the  compulsory 
removal  of  all  existing  cesspools  as  soon  as  the  general  intro- 
duction of  sewers  and  drains^  combined  with  an  adequate  Supply 
of  water,  shall  have  rendered  the  universal  adoption  of  the 
wafer  closet  apparatus  practicable  (83  el  seq.) : 

15.  N^lecting  the  entire  sul^ect  of  ventilation,  one  of  funda- 
mental importance  in  a  sanatory  measure  (89  et  seq.) : 

16«  The  oflBistion  to  giv6  «de(|iiatie  powers  to  the  Comnissiohen 
to  remove,  under  the  direction  of  the  Ineptetor  and  the  Dkuriet 
Officer  of  Health,  any  house  or  houses  which  miqr  be  to  sitm- 
ated  as  to  render  a  street  a  cul-de-sac,  preventing  the  possibility 
of  a  current  of  air  from  passing  through  it ;  and,  the  further 
omission  to  give  power  to  the  same  authorities  to  raise  money 
for  opening  thoroughfiires,  and  for  the  construction  and  main- 
tenance of  public  walks  (101) : 

17.  The  omission  to  provide  for  the  removal  of  nuisances  arising 
from  manu&ctories  in  towns  and  populous  districts  (105) : 

18.  The  omission  to  provide  for  the  removal  of  the  smoke  nui- 
sance (107  et  seq,) : 

19.  N^lecting  in  reference  to  the  medical  officer  of  health  to 
make  provision  for  the  performance  of  his  primary  and  essen- 
tial duties ;  namely,  the  verification  of  the  fact  as  well  as  of  tiie 
cause  of  death,  the  correct  registration  of  both,  and  the  per- 
sonal examination  on  the  spot  of  the  sanatory  circumstances 
under  which  death  takes  place  (118  6^  seq.) : 

20.  The  omission  to  make  any  modification  in  the  mode  of  assess- 
ment of  the  window-duties,  though  a  principle  of  assessment  has 
been  pointed  out  by  the  adoption  of  which  the  revenue  need 
lose  nothing,  while  great  facilities  would  be  afforded  for  the 
better  construction  of  dwelling-houses,  and  for  the  freer  admis- 
sion to  them  of  light  and  air  (151  et  seq,). 

170.  If  the  provbions  enumerated  §  168,  are  passed  into  a  law, 
and  if  the  errors  and  omissions  pointed  out  §  169,  are  corrected  and 
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supplied^  this  Act  will,  in  the  opinion  of  your  Committee,  form  one  of 
the  most  comprehensive,  efficient,  and  beneficent  statutes  ever  enacted 
by  any  legislature  in  any  age  or  country.  Its  direct  effect  will  be 
the  renovation  of  the  physical  strength  and  vigour  of  the  people, 
and  an  augmentation  of  their  means  of  subsistence,  first,  by  increasing 
and  sustaining  their  working  power,  and  secondly,  by  diminishiDg  the 
sum  at  present  expended  on  sickness,  orphanage,  and  premature 
decrepitude ;  and  ultimately,  a  large  addition  to  their  longevity  i 
while  indirectly  but  not  less  certainly  it  will  promote  their  intellectual  ^ 
moral,  and  social  improvement.  Your  Committee,  therefore,  earnestly 
request  the  attention  of  the  members  of  the  Association  and  of  the 
public  generally  to  the  &cts  and  conclusions  now  stated,  and  they 
respectfully  submit  them  to  the  consideration  of  the  Government  ainl 
of  the  Legislaturp. 
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ADViaTISEMENT  TO  THE  SECOND  EDITION, 


Since  the  first  edition  of  this  Lecture  was  published, 
its  subject  has  derived  new  interest  and  importance  from 
two  events  which  are  well  fitted  to  follow  the  one  upon 
the  other.  The  one  is,  the  probable  repeal  of  the  corn- 
laws,  by  which  English  agriculture  is  opened  to  com- 
petition, and  the  other,  the  reference  to  a  select  com- 
mittee of  the  House  of  Commons  of  the  bill  of  the 
Metropolitan  Sewage  Manure  Company,  and  of  the 
general  question  of  the  application  of  the  refuse  of  the 
metropolis  to  the  purposes  of  agriculture.  The  in- 
creased importance  thus  conferred  on  the  subject-matter 
of  the  second  part  of  this  Lecture  has  induced  the 
author  to  exercise  much  care  in  its  revision,  and  to 
make  slight  alterations  in  the  text,  and  some  additions 
to  the  Appendix. 

The  Lecture  was  originally  printed  at  the  instance 
of  several  gentlemen  who  were  present  at  its  delivery. 
Its  object  was  to  promote  the  cause  of  sanatory 
improvement  by  connecting  the  health  of  tovms  with 
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the  important  question  which  has  lately  engaged  so 
much  of  public  attention ;  and,  especiallj^  to  prove  that 
the  waste  of  health  and  life  at  present  taking  place  is 
closely  connected  with  a  waste  of  the  raw  material  of 
food.  It  is  scarcely  necessary  to  state  that  the  lecture 
takes  a  popular  rather  than  a  profound  view  of  the 
subject.  Such  alterations  have  been  made  in  it  as 
were  rendered  necessary  by  the  want  of  the  tables  and 
diagrams  by  which  it  was  illustrated,  and  a  seri^  of' 
Appendices  have  been  added,  which  will  be  found  to 
contain  additional  illustrations  of  the  leading  positions 
advanced. 
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LECTURE. 


Gentlemen, 

In  seeking  this  opportunity  of  addressing  you  on  tlie 
Health  of  Taums^  I  haye  been  influenced  partly  by  a 
sense  of  the  great  and  growing  interest  which  attaches 
to  this  subject,  and  partly,  but  in  a  still  greater  degree, 
by  my  own  deep  conviction  of  its  surpassing  importance. 
It  is  this  conviction  which  has  induced  me,  on  more 
than  one  occasion,  to  offer  my  services,  as  a  lecturer,  to 
the  Health  of  Towns*  Association ;  and  in  doing  so,  as 
in  addressing  you  this  evening,  I  feel  that  I  am  acting 
in  the  spirit  which  has  influenced  the  most  distinguished 
members  of  my  profession,  who  have  ever  esteemed  it 
both  a  duty  and  a  privilege  to  make  known  the  means 
by  which  disease  may  be  prevented,  and  health  pre- 
served ;  knowing  full  well,  from  their  own  daily  expe- 
rience, how  much  more  is  to  be  effected  by  the  simplest 
methods  of  prevention  than  by  the  most  skilful  attempts 
at  cure. 

The  great  and  growing  interest,  which,  as  I  have 
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said,  attaches  to  the  subject  of  the  Public  Health,  and 
to  that  of  the  Health  of  Towns,  as  an  important  con- 
stituent part  of  it,  is  of  comparatively  recent  origin ; 
for  although  health  has  always  been  justly  regarded  as 
the  first  of  earthly  blessings,  and  its  preservation  as  a 
sacred  duty,  it  has  been  looked  upon  rather  as  an  indi- 
vidual concern,  than  as  a  matter  in  which  communities 
and  nations  have  a  deep  and  lasting  interest  Hence, 
though  individuals  have  always  shown  themselves  soli- 
citous for  the  preservation  of  their  own  health,  the 
health  of  the  mass  of  the  people  has  attracted  little 
attention^  and  has  been  rarely  made  the  subject  of 
legislation. 

The  national  indifference  to  this  subject^  however, 
like  the  equally  strange  apathy  evinced  in  the  matter 
of  education,  has  lately  been  replaced  by  an  interest 
and  a  zeal  more  worthy  of  a  great  and  enlightened 
people ;  and  the  period  is  evidently  fast  approaching 
when  the  Public  Health  will  take  its  place  among  the 
matters  most  deserving  of  the  care  and  attention  of  the 
Legislature. 

The  sanatory  movement^  of  which  you  must  all  have 
witnessed  some  indications,  may  be  said  to  date  from 
the  publication,  in  1842,  of  the  valuable  Report  of  the 
Poor  Law  Commissioners  on  the  sanatory  condition  of 
the  Labouring  Population  of  Great  Britain.  This  Avas 
soon  followed  by  the  appointment  of  a  commission 
for  inquiring  into  the  health  of  large  towns  and  popu- 
lous districts,  which  issued  its  first  report  in  the  year 
1844,  followed  by  the  publication  of  a  vast  mass  of 
additional  evidence,  and  by  some  valuable  suggestions 


Digitized  by 


Google 


based  upon  that  evidence.  The  importance  which  the 
government  attached  to  the  labours  of  this  commis- 
sion was  evinced  hj  a  paragraph  in  the  speech  from  the 
throne,  at  the  opening  of  the  last  session  of  Parlia- 
ment»  and  still  more  satisfactorily  by  the  Towns' 
Drainage  Bill,  which,  with  some  essential  improve- 
ments, we  may  hope  soon  to  see  passed  into  a  law. 

To  complete  this  short  sketch  of  the  risei  and  progress 
of  the  sanatory  movement^  it  is  necessary  to  mention 
the  gratifying  fact  that  in  the  metropolis  and  in  the 
principal  provincial  towns»  associations  have  been 
formed  for  the  purpose  of  difiusing  a  knowledge  of  the 
circumstances  that  injuriously  affect  the  health  and 
lives  of  their  inhabitants,  and  of  the  means  by  which 
the  one  may  be  preserved  and  the  other  protected. 
Nor  must  T  omit  to  state  that  the  working  classes,  who 
are  the  great  sufferers  by  the  neglect  of  sanatory  mea- 
snresy'have  formed  among  their  own  body  an  association 
for  the  same  laudable  purpose. 

But  a  still  more  convincing,  and,  if  possible,  more 
gratifying,  proof  of  the  hold  which  this  great  movement 
has  taken  upon  the  public  mind,  is  to  be  found  in  the 
&ct  that  a  young  nobleman.  Lord  Ebrington,  not  satis- 
fied with  the  honour  which  waits  on  rank,  but  deter- 
minedy  in  the  true  spirit  of  nobility,  to  earn  his  own 
independent  claim  to  tlie  respect  and  gratitude  of  the 
public,  has  lent  a  new  grace  and  dignity  to  the  office 
of  the  lecturer,  by  becoming  a  public  teacher  of  the 
great  truths  revealed  by  the  labours  of  the  Health  of 
Towns'  Commission.  I,  for  one,  must  confess  that  I  am 
not  indifferent  to  the  companionship  into  which  this  act 


Digitized  by 


Google 


8 

of  his  lordship  has  brought  me,  and  that  I  appear  here 
this  eyening  with  more  satisfaction,  when  I  reflect  that 
in  the  useful  labours  of  public  teaching,  I  have  his 
countenance  and  example. 

I  have  thus  briefly  alluded  to  the  leading  particulars 
of  the  sanatory  movement  with  a  view  of  justifying  my 
appearance  among  you  this  evening,  on  the  score  of  the 
interest  which  my  subject  is  calculated  to  excite. 

But  the  labours  of  the  Health  of  Towns'  Commission 
prosecuted  in  thespintof  Mr.  Chadwick's  valuable  report, 
have  given  anunusual  interest  to  the  subject  of  the  health 
of  towns,  by  demonstrating  that  public  health  is  a  branch 
of  national  economy,  that  unnecessary  sickness  and 
premature  death  impeach  the  prudence,  no  less  than 
the  humanity  of  the  nation  which  suffers  them,  and 
that  sanatory  measures  are,  in  every  sense,  and  in  every 
way,  a  gain. 

Among  the  most  striking  illustrations  of  this  great 
and  important  truth,  the  most  remarkable,  perhaps,  is 
the  value  which  has  been  ajBsigned  to  those  refuse 
matters  of  towns,  which,  when  allowed  to  accumulate 
within  their  precincts,  impair  the  health  of  their  in- 
habitants, and  give  rise  to  severe  and  fatal  diseases. 

Nor  is  it  possible  to  overlook  the  additional  interest 
which  attaches  to  this  part  of  the  sanatory  question  in 
consequence  of  the  great  and  comprehensive  measure 
of  commercial  reform  which  has  been  so  lately  sub- 
mitted to  the  legislature  by  Sir  Robert  PeeL  This  is 
not  the  place  nor  the  occasion  for  discussing  the  merits 
of  this  measure ;  but  I  may  be  permitted  to  allude  to 
the  apprehension  existing  among  the  owners  and  cul- 
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tivators  of  land  so  far  as  to  observe  that  the  value 
attached  to  the  refuse  of  towns,  coupled  with  the  proved 
possibility  of  applying  it  to  the  land  with  an  economy  at 
present  unknown,  and,  by  the  great  majority  of  persons 
not  eyen  imagined,  is  calculated  to  remove  such  appre- 
hensions, and  to  place  beyond  the  reach  of  doubt  the 
power  of  England  to  compete  in  agriculture  as  in  ma- 
nuiJGUstures  with  the  most  fiivoured  nations  of  the 
world. 

To  establish  this  position  is  one  of  the  objects  of  this 
evening's  lecture,  in  the  course  of  which  I  hope  to  be 
able  to  show  that  the  principal  cause  of  the  unhealthi- 
ness  of  towns  is  to  be  found  in  the  presence  of  those 
very  substances  which,  if  applied  to  the  land,  would 
endue  it  with  inexhaustible  fertility,  that  health  and 
plenty  are  thus  indissolubly  united,  and  that  we  have  it 
in  our  power,  at  the  same  time  that  we  are  effecting  a 
great  economy,  to  confer  an  immense  benefit  on  every 
class  of  the  community. 

These  leading  statements  resolve  themselves  into 
a  series  of  subordinate  propositions,  which  may  be 
briefly  stated  thus.  1.  That  towns  are  unhealthy; 
2.  That  one  of  the  leading  causes  of  their  unhealthiness 
is  defective  cleansing  and  drainage ;  and  3.  That  the 
refuse  of  towns,  which,  whcfn  allowed  to  accumulate 
within  their  precincts,  impairs  the  health  of  their  in- 
habitants, and  gives  rise  to  severe  and  fatal  diseases, 
inay  be  most  advantageously  applied  to  agricultural 
purposes. 

I  shall  address  myself  to  each  of  these  propositions  in 
tarn.  And  first,  as  to  the  fact  that  towns  are  un- 
healthy. 
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This  fact  stands  in  need  of  no  laboured  demonstra- 
tion. AU  the  inhabitants  of  towns  are  conscious  of  it» 
and  practically  admit  its  truth.  But  the  degree  of 
that  unhealthiness  is  not  quite  so  generally  known ;  I 
mu8(^  therefore^  display  it  by  the  aid  of  figures.  For 
this  purpose  I  avail  myself  of  one  of  the  reports  of  the 
Registrar  General,  firom  which  it  appears  that  if  we 
compare  one  million  of  the  inhabitants  of  large  towns 
with  the  same  number  of  the  inhabitants  of  rural  dis- 
trictSy  the  inhabitants  of  towns  lose  nearly  8000  more 
every  year  than  the  inhabitants  of  the  country.  The 
exact  number  is  7,773. 

Another  proof  of  the  unhealthy  condition  of  our  Uurge 
towns  is  to  be  found  in  the  low  average  duration  of 
life  of  their  inhabitants.  For  instance,  the  mean  doia- 
tion  of  Ufe  in  Surrey  is  45  years ;  it  is  37  for  London, 
and  only  26  for  Liverpool.  The  inhabitants  of  the 
metropolis,  therefore,  taking  one  with  another,  when 
compared  with  those  of  Surrey,  lose  8  years  of  their 
lives,  and  the  inhabitants  of  Liverpool  19  years ! 

The  unhealthiness  of  large  towns,  therefore,  is  proved 
both  by  the  excessive  mortality,  and  by  the  low  average 
age  at  death  of  their  inhabitants. 

It  may  be  interesting  to  compare  the  mortality  of 
some  of  our  principal  towns.* 

Taking  the  average  number  of  deaths  for  the  three 
years  1840 — 42,  and  comparing  that  number  with  the 
population,  as  ascertained  by  the  census  of  1841,  we 
obtain  the  following  results; — Liverpool  loses  every 
year  35  in  the  thousand;  Manchester  32;  Bristol  31 ; 
Hull  and  Leicester  30 ;  Preston  29 ;  and  so  on  until 
*  See  Appendix  A. 
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we  cotne,  step  by  step,  to  Hali&x  and  Kidderminster, 
which  have  a  mortality  of  21  in  the  thousand.  Several 
towns  of  considerable  size  present  the  still  moTe  favour- 
able  rate  of  20  in  the  thousand,  2  per  cent,  or  1  in  50. 
The  mortality  of  our  large  towns,  therefore,  varies 
from  35  in  the  1000 — ^that  of  unhappy  Liverpool,  to  20 
in  the  1000 — ^that  of  several  populous  towns.  The 
mortality  of  England  is  22  in  the  1000,  or  1  in  46. 

The  most  obvious  inference  to  be  drawn  from  this 
statement  is  that,  as  a  general  mle,  towns,  and  especi- 
ally large  towns,  are  extremely  unhealthy ;  which  is  the 
first  subordinate  proposition  that  I  undertook  to  establish. 
A  very  important  inquiry  which  connects  itself  closely 
with  this  proposition,  and  forms  a  necessary  link  in  my 
chain  of  reasoning,  is  this,  are  ail  parts  of  our  large 
towns  equally  unhealthy  f 

A  single  iact  will  suffice  to  fhmish  an  answer  in  the 
negative  to  this  question.  In  one  of  the  reports  of 
the  Registrar  General,  the  several  districts  of  the  me- 
tropolis are  divided  mto  three  groups  of  ten  districts 
each,  under  the  titles  of  the  healthiest^  the  medium^  and 
the  unhealthiest  districts. 

The  ten  ^aMies^  districts,  with  an  allowance  of  202 
square  yards  of  space  to  each  person,  have  a  mortality 
of  1  in  49. 

The  ten  medium  districts,  with  about  half  the  space 
namely,  102  square  yards,  lose  1  in  41. 

While  the  ten  unhealthiestymth  the  meagre  allowance 
of  82  square  yards  to  each  inhabitant,  have  a  mortality 
ofl  in  36. 
From  this  table  we  learn  two  facts,  first,  that  some 
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parts  of  large  towns  are  much  more  fatal  to  life  than 
others,  (an  answer  to  our  question,)  and  secondlj,  that 
the  mortality  increases  with  over-crowding,  attaining 
its  highest  point  in  the  most  densely  peopled  dis- 
tricts. 

Now,  I  need  not  tell  you  that  these  crowded  dis- 
tricts are  the  abodes  of  the  labouring  classes  and  of  the 
poor — the  districts  of  narrow  lanes,  blind  courts,  and 
dark  cellars — the  chosen  resorts  of  filth  and  fever,  of 
every  physical  and  moral  abomination,  of  all  the  barba- 
rism that  hides  itself  in  the  midst  of  the  splendours 
and   triumphs  of  civilization.     A   description   of  the 
worst  of  these  places  could  not  Ml  to  excite  emotions 
of  disgust  and  horror.     They  combine  in  a  frightful 
degree  all  that  is  most  offensive  to  the  senses,  most 
revolting  to  the  feelings,  most  injurious  to  health,  most 
fatal  to  morals.     In  one  word,  they  present  in  their 
most  hideous  and  revolting  aspect  the  inevitable  conse- 
quences of  the  cruel  system  of  laissez  fairer — ^a  system 
which  is  the  shame  and   reproach   of  England,  and 
which,  if  persevered  in,  will  one  day  be  her  ruin, 

I  might  produce,  if  time  permitted,  a  vast  number  of 
illustrations  of  the  great  truth,  that,  as  things  now  are, 
the  poorest  and  most  densely  peopled  districts  of  our 
large  towns  are  the  seats  of  an  excessive  mortality. 
But  I  must  proceed.  I  will,  however,  merely  state,  en 
passant,  that  Liverpool,  which  is  the  most  densely 
peopled  town  in  England,  is  also  the  unhealthiest,  and 
that  Manchester,  which  emulates  it  in  this  respect,  as 
well  as  in  the  large  population  of  cellar-dwellings  and 
blind  courts  which  it  contains,  comes  next  in  order ; 
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while  Birmingham,  which  allows  its  inhabitants  more 
room  to  breathe,  has  no  cellar-dwellings,  and  few 
blind  courts,  presents  a  far  more  favourable  rate  of 
mortality. 

The  towns  and  parts  of  towns,  then,  which  are  most 
densely  peopled,  are  also  most  unhealthy ;  and  I  have 
already  stated  that  the  most  crowded  districts  of  our 
large   towns  are  those  which  are  inhabited   by  the 
labouring  classes  and  the  poor ;  so  that  I  might  with 
equal  propriety  haye  affirmed  that  the  districts  inhabited 
by   the    labouring  class  and  the  poor  are  extremely 
unhealthy.     Those   whose  professional  avocations,  or 
motives  of  charity  lead  them  to  visit  the  streets  and 
houses  of  the  worst  parts  of  the  metropolis  will  have 
no  hesitation  in  admitting  the  truth  of  this  statement. 
But  even  they  are  probably  not  quite  prepared  to  hear 
of  such  a  fearfiil  sacrifice  and  curtailment  of  life  as 
have  been  shown  to  exist  among  the  class  inhabiting 
these  districts.     Thus,  to  take  a  single  metropolitan 
parish — that  of  St.  Giles*,  and  St.  George's  Bloomsbury, 
— ^while  the  gentry  who  inhabit  the  open  squares  and 
broad   streets,    live  on   an  average  forty  years,    the 
working  class,  who  inhabit  narrow  lanes,  blind  courts, 
and  dark  cellars,  live  only  seventeen  years;  that  is  to  say, 
they  lose,  one  with  another,  just  twenty-three  years  of 
their  lives.     In  Shoreditch,  the  loss  amounts  to  twenty- 
eight  years.     I  might  multiply  examples  of  this  fact 
to  almost  any  extent,  but  I  think  that  I  have  given 
a  sufficient  answer  to  my  question,  and  have  proved 
what  is  by  no  means    unimportant  for    my  present 
purpose,  that  sickness  and  death  press  most  heavily  on 
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the  crowded  districts  inhabited  by  the  kboiuing  ci 
and  the  poor. 

I  now,  therefore,  proceed  to  prove  my  second  posi- 
tion,— that  one  of  the  leading  causes  of  the  unbeaUd- 
ness  of  towns  is  defective  deandng  and  drainage; 
and  I  shall  do  this  by  means  of  a  single  striking  and 
familiar  example. 

The  Rev.  J.  Clay,  of  Preston,  in  his  evideoee  before 
the  Health  Commission,  institutes  acomparison  between 
three  classes  of  streets  in  that  dty,  which  ha  chaiactor* 
izes  as  **  well-^condiHonedf'*  ^^  niaderatdy-oondiiioned^  vA 
^  m^OTidiiioned  ;*'  or«  in  other  words^  wdlrcleansed  and 
drained^  moderately  cleansed  and  drained^  and  iadfy 
deansed  and  drained.  To  these  he  adds  a  fourth  dssa, 
consisting  of  certain  conrts  and  alleys  selected  from  the 
ill-conditioned  qimrters,  as  being  the  very  worst  among 
the  bad.  The  results  of  this  comparison  are  very  strik- 
ing.  In  the  well^condiiioned  streets  the  mortality  among 
children  under  one  year  old,  is  16  in  the  100;  in 
moderatelff-condiiioned  sireetSj  21  in  the  100;  in  iU- 
conditioned  streets  88  in  the  100 ;  and  in  the  wont' 
conditioned  streets  44  in  the  100,  being,  as  nearly  as 
possible,  three  times  the  mortality,  of  well-conditioned 
streets. 

I  might  adduce'  similar  evidence  of  the  fatid  effiscts 
of  deficient  cleansing  and  drainage  from  the  evidence 
laid  before  the  Health  Commission  by  competent  and 
skilful  observers,  in  Liverpool,  Manchester,  Nottingham, 
Leicester,  and  the  chief  centres  of  manufacturing 
and  commercial  activity.  But  I  prefer  to  strengthen 
my  position  by  adducing  the  beneficial  results  w|uch 
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have  followed  an  improved  system.  Mr.  Holland  of 
Manchester  states  that  in  20  streets  in  Chorlton-on- 
Medlock,  the  mortality  fell  from  110  to  89  per  annum, 
after,  and  no  doubt  principally  in  consequence  of,  the 
streets  being  properly  paved  and  drained.  Mr.  Gardiner 
and  Mr.  Noble  have  confirmed  the  result  by  showing 
that  in  certain  streets  in  St.  George's  district,  Man- 
chester, the  deaths  in  1838-9,  amounted  to  495 ;  but 
that  in  1841-2,  after  the  streets  were  paved  and 
sewered,  the  deaths  were  only  432,  being  a  diminution 
of  53,  or  about  one-eighth.  In  a  district  in  Ancoats, 
a  diminution  of  40  deaths  out  of  270,  or  about  one- 
seventh,  followed  a  similar  improvement. 

But  a  still  more  striking  illustration  of  the  same 
fact  may  be  found  nearer  home.  It  is  contained  in  Mr. 
Liddle^s  evidence  before  the  Health  Commission. 

*•  Windmill-court,  in  Rosemary  Lane,  was  one  of  the 
most  unhealthy  in  my  district.  It  was  unpaved  and 
filthy,  and  with  stagnant  water  before  the  houses.  I 
nsed  to  visit  it  sometimes  two  or  three  times  a  day  for 
fever  cases.  About  twelve  months  ago  it  was  flagged ; 
it  was  well  supplied  with  water  from  a  large  cast-iron 
tank,  which  enabfes  the  inhabitants  to  have  a  constant 
supply  instead  of  an  intermittent  one,  on  three  days  a- 
week.  The  court  is  regularly  washed  down  twice 
a-week,  and  the  drains  are  so  laid  that  all  the  water 
passes  through  the  privy  and  carries  off  the  soil,  which 
^as  formerly  a  most  foul  nuisance,  and  a  constant  ex- 
pense to  the  landlord.  In  the  seven  months  ending 
March,  1843,  I  attended  41  new  cases  of  sickness  in 
that  court ;  in  the  last  four  or  five  months,  I  have  had 
but  two  cases.'* 


Digitized  by 


Google 


16 

I  need  scarcely  add  that  these  improvements  paid 
the  landlord. 

Having  now  proved,  by  two  opposite  modes  of 
illustration,  that  defective  cleansing  and  drainage  are 
among  the  leading  causes  of  the  unhealthiness  of  large 
towns,  let  us  next  inquire  a  little  more  narrowly  into 
the  effects  which  they  produce.  What  are  the  diseases 
occasioned  by  this  neglected  state  of  the  poorer  districts 
of  our  large  towns  ? 

In  addition  to  a  general  impairment  of  health  and  un- 
usual liability  to  disease,  there  is  one  particular  class  of 
disorders  which  is  always  to  be  found  in  these  neglected 
places.  I  mean  the  class  of  contagious  disorders. 
History  teaches  us  that  pestilence  has  always  haunted 
scenes  of  filth.  The  plague^  the  black  death,  the  camp, 
jail,  and  ship  fevers,  the  cholera, — all  have  made  these 
scenes  their  favourite  resort,  and  typhus  fever,  our 
modern  pestilence,  forms  no  exception  to  the  rula  I 
shall  content  myself  with  a  single  authority  in  support 
of  this  statement.  It  is  that  of  the  experienced 
physician  of  the  Fever  Hospital,  Dr.  Southwood  Smith, 
who  has  taken  so  active  a  part  in  the  great  sanatory 
movement. 

"  The  records  of  the  London  Fever  Hospitat,"  he 
says,  "  prove  indubitably  that  there  are  certain  locali- 
ties in  the  metropolis  and  its  vicinity  which  are  the 
constant  seats  of  fever,  from  which  this  disease  is  never 
absent,  though  it  may  prevail  less  extensively,  and  be 
less  severe  in  some  years,  and  even  in  some  seasons  of 
the  same  year,  than  in  others."     "  In  former  yean^  id 
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some  localities  there  was  not  a  single  house  in  which 
fever  had  not  prevailed,  and  in  some  cases  not  a  single 
room  in  a  single  house-  in  which  there  had  not  been 
fever."  **  The  districts  in  which  fever  prevails  are  as 
&miliar  to  the  physicians  of  the  Fever  Hospital  as 
their  ovni  names.*" 

Now,  what  is  the  character  of  these  districts  ?  In 
answer  to  this  question  hear  Dr.  Southwood  Smith 
again. 

•*  In  every  district  in  which  fever  returns  frequently 
and  prevails  extensively,  there  is  uniformly  bad  sewer- 
age, a  bad  supply  of  water,  a  bad  supply  of  scavengers, 
and  a  consequent  accumulation  of  filth ;  and  I  have 
observed  this  to  be  so  uniformly  and  generally  the 
case,  that  I  have  been^  accustomed  to  express  the 
fact  in  this  way  : — ^if  you  trace  down  the  fever  districts 
on  a  map,  and  then  compare  that  map  with  the  map  of 
the  Commissioners  of  Sewers^  you  will  find  that  wher- 
ever the  Commissioners  of  Sewers  have  not  been, 
there  fever  is  prevalent^  and,  on  the  contrary,  where- 
ever  they  have  been,  there  fever  is  comparatively 
absent." 

These  are  strong  expressions,  but  I  believe  not 
stronger  than  the  author  of  them  is  warranted  in 
using. 

Some  idea  may  be  formed  of  the  evils  which  our 
negligence  in  the  matter  of  sewerage  and  drainage 
inflicts,  when  I  tell  you  that  the  annual  deaths  from 
typhus  fever  amount  to  16,000,  and  the  attacks  of  this 
loathsome  disease  to  between  150,000  and  200,000  ! 

Of  the  expense  which  this  disease  entails  upon  the 
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commanity  I  sliall  have  an  opportunity  in  the  course 
of  the  evening  of  giving  you  a  very  striking  example. 

I  have  now,  as  I  trust»  proved  to  your  satisfactiiHi, 
— 1,  That  touma  are  unhealthy;  and  2,  That  one  of 
the  leading  causes  of  their  unhealthiness  is  defectwe 
cleansing  and  sewerage.  It  now  only  remains  that  I 
prove  to  you  that  this  fruitful  cause  of  disease  may  be 
made  a  source  of  fertility, — ^that  it  is  within  our 
power  to  minister  to  the  health  of  our  towns  and  the 
fruitfulness  of  the  surrounding  country  by  one  and  the 
same  means. 

I  shall  do  this  by  establishing  the  two  following  sub- 
ordinate propositions. 

1.  That  the  refuse  matters  of  our  towns  are  rich  in 
the  elements  of  production. 

2.  That  these  refuse  matters  may  be  conveyed  and 
applied  to  the  land  with  fecility  and  economy. 

And,  firsts  as  to  the  value  of  the  refuse  matters 
of  our  towns.  I  shall  prove  this  by  a  priori  argu- 
ments ;  by  chemical  analysis ;  and  by  actual  ex- 
periment. 

At  present,  as  you  are  well  aware,  the  only  refuse 
matters  of  our  towns  which  are  employed  as  manure, 
(and  that  to  a  very  limited  extent,)  are  the  sweepings 
of  streets,  and  the  contributions  of  the  ash-pit  and 
the  cesspool.  The  valuable  contents  of  our  sewers 
are  allowed  to  run  to  waste.  It  is  to  these,  however, 
that  I  wish  to  direct  your  attention ;  and  I  am  anxious 
to  prove,  anterior  to  any  chemical  analysis,  that  they 
must  needs  abound  in  all  the  elements  of  the  food  of 
plants. 


Digitized  by 


Google 


19 

In  the  first  place,  wherever  a  proper  syetem  of 
hoQse-drainage  prevails,  the  valuable  excreta  of  the 
human  frame  containing  the  ashes  of  all  the  food  that 
has  been  consumed  bj  the  inhabitants,  find  their  way 
into  the  sewers.  Experience  has  proved  that  these 
excreta,  but  especially  the  urine,  are  among  the  most 
effective  of  our  manures ;  and  that  they  far  exceed  in 
value  the  products  of  the  farm-yard  and  all  solid 
manures,  not  even  excepting  guano.  It  is  well  known 
too,  that  in  China,  and  in  those  parts  of  the  continent 
of  Europe  where  agriculture  is  most  skilfully  practised, 
great  store  is  set  by  this  fertilizing  liquid. 

To  this,  the  most  important  constituent  of  sewer- 
water,  we  must  add,  as  also  derived  from  house-drain- 
age, the  alkalies,  potash  and  soda,  which  are  so  largely 
used  for  household  purposes,  in  the  form  of  pearl-ash, 
soap,  and  common  salt  These  alkalies  form,  as  is  well 
known,  very  important  elements  of  the  food  and  struc- 
ture of  plants. 

Such,  then,  are  the  valuable  matters  poured  into  our 
sewers,  wherever  a  proper  system  of  house-drainage 
is  in  force. 

Large  contributions  are  also  made  to  the  same 
fertihzing  liquid  by  the  refuse  of  slaughter-houses, 
inarkets,  and  manufactories.  The  animals  fed  and 
worked  in  our  large  towns  also  enrich  the  sewer-water, 
by  that  portion  of  their  excreta  which  finds  its  way,  in 
a  more  or  less  circuitous  manner,  into  the  sewers. 
Then  we  must  not  forget  that  our  granite  roads,  rubbed 
down  by  constant  trafiic,  furnish  a  large  and  valuable 
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supply  of  silica,  alumina,  and  ironjn  a  state  of  minute  di- 
yiston,  and  therefore,  ready  to  become  the  food  of  plants. 

I  haye  yet  to  mention  the  large  quantity  of  soot 
rich  in  ammonia  and  sulphurousacid,  which,  issuing  from 
our  chimneys,  is  brought  down  by  eyery  shower,  and 
conyeyed  direct  into  the  sewers,  forming  a  not  unim- 
portant addition  to  their  contenta 

I  should  not  haye  entered  so  much  into  detail  with 
regard  to  the  contents  of  our  sewers,  but  that  I  thought 
it  of  great  importance  to  prove  by  every  possible  means 
the  value  of  the  fertilizing  liquid  which  we  are  now  so 
ignorantly  wasting. 

Having  now  proved  the  value  of  sewer-water  by 
tracing  the  elements  of  which  it  consists,  and  the 
several  sources  from  which  it  is  derived,  I  proceed 
to  prove  its  value  by  acttuil  analysis.  Not  that 
any  analysis  can  add  much  to  the  conviction  of 
the  value  of  sewer^water,  which  the  most  careless 
consideration  of  the  sources  from  which  it  is  ob- 
tained must  produce.  All  the  constituents  of  the 
food  consumed  by  human  beings,  with  the  exception  of 
the  water  and  gaseous  matters  which  exhale  from  the 
lungs  and  skin,  and  which  go  to  swell  the  immense 
ocean  of  aerial  manure,  must  find  their  way  into  the 
sewers ;  and  it  is  obvious  that  these  substances,  with 
the  straw  and  other  unconsumed  produce  of  our  fields^ 
form  the  complement  of  the  water,  carbonic  acid  and 
ammonia  which  are  floating  in  the  atmosphere.  AU 
the  other  substances  which  I  have  named  are  additions 
to  these,  themo9t  valuable  constituents  of  sewer-water. 
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This  statement  is  fully  borne  out  bj  actual  analysis 
of  sewer-water.  I  will  take  the  Metropolis  as  the  town 
in  which  we  have  the  greatest  interest,  and  avoiding 
all  minor  details  will  present  you  with  the  results  of  a 
csalculation  which  I  have  made.  The  ordinary  daily 
amount  of  sewage  discharged  is  9,602,720  cubic  feet, 
or  57,016,320  gallons ;  and  each  gallon  contains,  on  a 
moderate  computation,  50  grains  of  saline  matters,  con- 
stituting the  essential  elements  of  plants.  I  leave  out 
of  consideration  the  valuable  matters  in  suspension. 
The  saline  matters  removed  from  100  acres  of  ground 
(50  wheat  and  barley,  and  50  green  crops),  is  6437  lbs. 
A  calculation  based  on  these  data  gives  2,104,590^  as 
the  number  of  acres  which  could  be  supplied  annually 
i^ith  the  materials  of  their  present  amount  of  pro- 
duction ;  being  at  the  rate  of  upwards  of  an  acre  to 
each  inhabitant. 

An  analysis  of  the  water  of  the  River  Medlock,  which 
may  be  said  to  constitute  the  open  sewer  of  a  considerable 
part  of  the  town  of  Manchester,  gives  a  similar  result. 

If  we  take  the  nitrogen  as  our  test  of  the  quantity 
of  land  which  could  be  supplied  with  the  elements  of 
wheat  (all  the  other  elements  are  in  much  larger  pro- 
portion) no  less  than  93,440  acres,  or  little  short  of 
100,000  acres,  of  wheat  land  could  be  manured  by 
the  sewer-water  of  one  of  the  worst  drained  towns  in 
England.  Now,  the  inhabitants  of  the  part  of  Man* 
Chester  drained  by  the  Medlock  fall  short  of  100,000, 
00  that  it  follows  that  in  a  town  in  which  house- 
drainage    is    notoriously    imperfect,     there    is    every 

*  See  Appendix  B. 
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year  poured  into  the  river  for  each  inhabitant  a  quan- 
tity of  fertilizing  matter  sufficient  to  supply  an  acre  of 
wheat. 

Even  with  its  present  imperfect  system  of  house- 
drainage,  the  Medlock  contains  a  sufficient  quantity  of 
phosphoric  acid  to  supply  95,000  acres  of  wheat, 
184,000  acres  of  clover,  258,000  acres  of  potatoes,  or 
280,000  acres  of  oats.  The  dlica  (flint)  in  solution 
is  sufficieut  to  supply  50^000  acres  of  wheat.  And 
there  can  be  no  reasonable  doubt  that  taking  one  crop 
with  another,  for  every  inhabitant  of  a  large  town  there 
is  at  present  thrown  into  our  rivers,  and  carried  out  to 
sea,  fertilizing  matter  sufficient  to  crown  an  acre  of 
land  with  plenty. 

In  botli  these  estimates  I  am  assuming  the  present 
average  produce  of  the  soil ;  but  it  is  confidently  anti- 
cipated that  under  the  use  of  liquid  manure  that  pro- 
duce would  be  doubled  or  trebled,  and  that  consequently 
the  area  supplied  would  be  diminished  in  a  correspond- 
ing proportion. 

But  the  most  satis&ctory  and  convincing  proof  of  the 
value  of  the  refuse  of  towns  is  afforded  by  the  results 
of  its  actual  application  to  the  purposes  of  agriculture. 

I  shall  give  you  a  single  example  of  this  in  the  case 
of  Edinburgh,  in  the  immediate  neighbourhood  of 
which  city  the  sewer-water  has,  for  a  long  time,  been  in 
extensive  use.  It  appears  that  by  irrigation  with  sewer- 
water,  lands  which  were  originally  worth  30*.  or  40*. 
to  £6  an  acre  now  fetch  from  £30  to  £40  an  acre,  that 
poor  sandy  land  on  the  sea-shore  which  might  be  worth 
2*.  6e/.  an  acre  now  lets  at  an  annual  rent  of  from  £15 
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to  £20^  and  that  part  of  the  Earl  of  Moray's  meadow 
has  yielded  as  high  a  rent  as  £57  per  acre.  So  enor- 
mouB  is  the  increase  of  value  conferred  by  this  ferti- 
lizing liquid,  that  the  parties  interested  in  300  acres 
of  land  efitimate  the  compensation  that  would  induce 
them  to  disconUnne  the  use  of  the  sewer-water  at 
£150,000.  Similar  results  have  been  obtained  at 
Milan,  and  in  all  other  places  where  liquid  manure  has 
been  brought  into  use.* 

I  have  now  shown  by  a  priori  argument^  by  actual 
analysis,  and  by  experiment,  the  great  value  of  the 
refuse  matter  of  our  towns.  I  next  proceed  to  show 
that  this  refuse  matter  can  be  easUy  and  cheaply  con- 
vetfed  and  applied  to  the  land. 

The  water  as  it  flows  from  the  sewers  is  a  dirty 
liquid  holding  a  large  quantity  of  valuable  salts  in 
solution,  and  a  variable  proportion  of  less  valuable 
matters  in  suspension.  If,  after  removing  the  lighter 
substances  which  float  on  the  surface,  the  heavier 
matters  held  in  suspension  are  allowed  to  subside, 
which  they  do  in  the  space  of  two  or  three  hours,  the 
supernatant  liquid,  though  still  containing  the  most 
valuable  elements  of  plants,  will  admit  of  being  dealt 
^th  as  if  it  were  common  water.  Now  we  all  know 
from  the  experience  of  Water  Companies  how  easily 
and  economically  large  quantities  of  water  can  be  trans- 
mitted to  great  distances  by  machinery.  If  this  plan 
^ere  adopted,  it  is  laid  down  by  high  authority,  that 
^hile  the  cost  of  the  cartage  of  solid  manure  would 
amount,  under  the  most  favourable  circumstances,  to  4*. 
*  See  Appendix  C. 
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per  ton,  the  cost  of  convejing  sewer-water  by  machineTj 
would  be  only  2id.  a  ton.  According  to  another  high 
authority,  while  the  distribution  in  the  solid  form  costs 
about  £3,  that  in  the  liquid  form  costs  only  6s.*  It 
has'  also  been  experimentally  proved  that  the  sewer- 
water  admits  not  merely  of  being  conyeyed  to  the  land 
thus  economically,  but  that  it  can  be  easily  and  cheaply 
distributed  over  the  land  by  means  of  a  hoscf 

It  would  appear  from  the  estimate  which  I  haye 
just  adduced,  that  the  cost  of  conveying  the  sewer- 
water  by  pipes  and  distributing  it  by  hose  would 
amount  to  from  one-tenth  to  one-twentieth  of  the 
expense  entailed  by  cartage  and  distribution  in  the 
ordinary  manner. 

In  proof  of  the  economy  of  this  mode  of  distribution 
by  machinery  and  pipes,  I  may  mention  that  not 
long  since  a  plan  was  seriously  proposed  of  dissolving 
the  guano  as  it  arrived  at  our  searports,  and  distri- 
buting it  by  means  of  pipes  over  the  country. 

But  this  distribution  by  machinery  and  pipes  has 
been  actually  put  to  the  test  of  experiment  on  a  htm 
of  300  acres  in  the  neighbourhood  of  Glasgow,  where 
an  intelligent  and  spirited  agriculturist  has  found  it 
worth  his  while  to  lay  down  pipes  throughout  his 
estate,  at  a  cost  of  30s.  an  acre,  and  to  distribute  the 
liquid  manure  by  a  steam  engine  at  one  end  and  a 
hose  at  the  other.  The  steam  engine  was  already 
in  use  for  other  purposes. 

I  may  mention  that  the  pipes  which  are  thus  made 
subservient  to  the  distribution  of  the  most  valuable  ma- 
*  Sec  Appendix  D.  f  See  Appendix  E. 
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Dure  in  existence  may  also  be  employed  for  the  purposes 
of  irrigation  in  seasons  of  drought,  and  I  have  it  on  the 
highest  authority  that  in  a  single  dry  summer,  the  cost 
of  the  pipes  would  be  defrayed  by  the  water  which  they 
would  convey. 

You  will  observe  that  I  have  assumed  without  hesi- 
tation that  there  is  but  one  reasonable  way  of  dealing 
with  this,  valuable  manure,  namely,  to  convey  and 
distribute  it  in  the  liquid  form,  as  clean  water  is  now 
conveyed  to  our  towns. 

Common  sense,   confirmed    by   ample    experience, 
points  out  the  liquid  form  as  that  which  is  in  every 
respect  the  most  convenient  as  well  as  the  most  effec- 
tive.    The  water-closet,  which,  even  in  the  houses  of 
the  poor,  is  fast  superseding  the  barbarous  and  costly 
cesspool,  is  obviously  the  cheapest  and  most  efficient 
means  of  removing  the  ofiensive  refuse  of  our  houses ; 
the  sewer  is  in  every  respect  an  immense  improvement 
upon  the  nightman's  cart ;  the  proposed  conveyance  of 
its  contents  by  machinery  is  a  still  more  obvious  step 
in  advance  of  the  tardy  and  expensive  carriage  in  the 
solid  form ;  while  the  distribution  by  hose  completes 
the  chain  of  wholesome  and  economical  expedients. 
Add  to  these  considerations  the  employment  of  the 
same  machinery  for  irrigation  in  seasons  of  drought, 
and  the  system  is  complete. 

One  might  almost  imagine  that  under  the  guise  of  a 
fable  the  wisdom  of  antiquity  had  designed  to  shadow 
forth  the  excellent  uses  and  surpassing  efficacy  of  water 
as  a  scavenger.  The  strength  of  a  Hercules  could  not 
contend  successfully  with  the  filth  of  the  neglected 
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stable,  till  he  liad  called  in  to  his  assistance  the  irresist- 
ible might  of  water.      So,  in  our  heroic  days,  that 
which  an  army  of  scavengers  cannot  effect,  rivers  of 
water  conducted  by  the  strong  arm  of  machinery  shall 
accomplish  with  ease.     The  worse  than  Augean  filth  of 
our  large  towns  shall  be  swept  away,  and  with  it  the 
pestilence  that  lurks  in  scenes  of  filth ;  and  as  if  to 
make  amends  for  the  fearful  evils  which  it  has  inflicted, 
the  cruel  parent  of  disease  shall  become  the  source  of 
overflowing  plenty,  thus  affording  to  future  generations 
a    tardy  compensation  for  the  evils  inflicted  on  the 
past.     So  much  for  water  as  a  scavenger.     I  must  not 
forget  that  my  present  business  is  to  consider  it  as  a 
vehicle  for  manure,  and  that  I  am  pledged  to  show 
that  the  liquid  form  is  that  in  which  it  may  be  best 
conveyed  and  applied  to  the  land. 

I  presume  that  it  is  quite  unnecessary  to  adduce  any 
proof  that  the  food  of  plants  must  be  presented  to 
them  in  a  liquid  form.  It  is  well  known  how  much 
the  success  of  all  solid  manures  depends  upon  the 
accident  of  their  application  being  followed  by  rain, 
and  how  completely  the  best  of  them  will  fiul  in  sea- 
sons of  drought.  The  extraordinary  efficacy  of  irriga- 
tion with  mere  river  water  is  another  proof  of  the 
superiority  of  liquid  manure.  The  small  quantity  of 
matter  held  in  solution  in  the  water,  applied  to  the 
roots  of  .the  plant  in  this  manageable  form,  yields 
better  results  than  large  quantities  of  solid  manure. 

But  it  would  be  a  mere  waste  of  time  to  enlarge 
upon  tliis  point.  The  advantage  of  applying  manure 
dissolved  or  suspended  in  water  may  be   taken  for 
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granted  ;  and  this  being  the  case,  the  whole  question  is 
virtually  set  at  rest.  There  remains,  indeed,  that  part 
of  the  question  which  relates  to  the  machinery  itself,  a 
question  into  which  it  would  be  presumption  in  me  to 
enter.  I  cannot,  however,  allow  myself  to  suppose 
that  the  English  engineer  will  encounter  any  difficulty 
in  combining  in  one  harmonious  system  all  the  obvious 
requisites  for  the  distribution  of  the  sewer-water, 
viz.,  economy,  efficiency,  and  the  avoidance  of  all 
nuisance  in  the  neighbourhood  of  his  works.  To  have 
any  misgiving  upon  this  point  nvould  be  to  call  in  ques- 
tion the  engineering  skill  which  is  every  day  triumphing 
over  the  greatest  difficulties. 

In  this  application  of  machinery  to  agriculture  it 
must  be  obvious  that  nations  abounding  in  large  towns, 
and  having  a  small  proportion  of  waste  land,  must  pos- 
sess an  immense  advantage  over  thinly  peopled  and 
newly  settled  countries;  for  while  their  supply  of  manure 
is  larger,  the  distance  to  be  traversed  by  pipes  is  less. 
Adopt  this  system,  and  the  fear  of  foreign  competition 
will  prove  as  unfounded  as  it  is  unworthy  of  Englishmen. 
I  have  neither  time  nor  inclination  to  notice  the  al- 
ternative of  continuing  to  waste  all  the  liquid  refuse  of 
our  towns,  or  of  employing  only  the  solid  deposits,  de- 
prived of  the  most  valuable  of  their  constituents.* 

I  should  be  grieved,  indeed,  to  think  that  this  dream 
of  sanatory  and  agricultural  improvement  was  doomed 
not  to  meet  with  its  fulfilment.  I  trust  that  the  com- 
mercial enterprize  of  the  people,  under  the  wise  control 
and  direction  of  the  Government,  will  soon  put  the 
value  of  the  liquid  refuse  of  our  towns,  and  the  pro- 

•  Sec  Appendix  F. 
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posed  methods  of  conveying  and  distributing  it  to  the 
test  of  experiment ;  that  we  may  no  longer  be  outraged 
by  this  two-fold  sacrifice  of  human  life  and  of  the 
elements  of  abundance. 

I  regret  that  the  narrow  limits  of  a  lecture  do  not 
permit  me  to  enter  more  minutely  into  this  part  of  my 
subject  Indeed,  there  is  not  a  single  proposition  which 
I  have  put  forward  that  I  would  not  willingly  have 
illustrated  by  additional  facts^  arguments,  and  authori- 
ties.  But,  in  touching  thus  lightly  upon  matters  of  so 
much  importance,  I  have  been  partly  influenced  by  a 
desire  to  reserve  a  small  space  for  a  broad  and  compre- 
hensive view  of  my  subject  as  a  great  question  of  na- 
tional economy.  I  am  anxious  to  take  a  pounds-shil- 
lings-and-pence-view  of  the  matter.  Not  that  health  is 
not  far  too  precious,  and  life  &r  too  sacred  to  be 
weighed  against  gold  and  silver.  They  are  both  beyond 
all  price.  Nevertheless,  pounds,  shillings,  and  pence 
may  be  fairly  employed  in  illustration  of  the  vahie  of 
health  and  life ;  and  they  form  a  just  measure  of  the 
waste  of  the  valuable  material  which,  as  I  have  shown, 
exercises  so  baneful  an  influence  upon  both. 

I  stated,  at  the  beginning  of  this  lecture,  that  the 
deaths  occurring  every  year  in  a  million  inhabitants  of 
large  towns,  exceed  the  deaths  occurring  in  the  same 
number  of  inhabitants  of  rural  districts  by  nearly  8000. 
Now,  if  we  estimate  the  population  of  our  large  towns 
at  4,000,000,  we  shall  certainly  be  very  much  below 
the  mark ;  but  even  this  estimate  will  give  an  annual 
excess  of  deaths  of  upwards  of  30,000. 

But  a  more  satisfactory  mode  of  calculating  the 
mortality  of  our  large  towns  is  to  take  these  towns  one 
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by  one,  to  ascertain  the  sum  total  of  the  deaths  that 
occur  in  them  year  by  year,  and  to  compare  that  total 
with  a  healthy  standard.  I  have  made  such  a  comparison 
in  the  case  of  thirty-six  of  our  large  towns. 

The  population  of  these  towns  in  the  year  1841  was 
2,791,835,  and  the  excess  of  deaths  on  the  average  of 
three  years,  1840, 1841,  and  1842,  above  the  healthy 
standard  of  2  per  cent,  was,  20,101.     The  population 
of  the  metropolis  at  the  period  of  the  census   was 
1,873,817,  and  the  average  excess  of  deaths  above  2 
per  cent,  for  the  same  three  years  was  8,404.    If  these 
thirty-six  towns  are  added  to  the  metropolis,  the  popu- 
lation amounts  to  4,065,652,  and  the  excess  of  deaths 
above  2  per  cent,  to  28,506.* 

But  there  are  several  large  towns  not  included  in 
this  calculation  which  also  suffer  from  a  very  high 
mortality,  and  if  they  were  added,  the  total  excess  of 
deaths  would  be  raised  to  considerably  more  than 
30,000. 

This  number  of  30,000  deaths,  large  as  it  may  ap- 
pear, is,  however,  less  than  the  annual  waste  of  life  oc- 
curring in  England  and  Wales ;  for  assuming,  as  before, 
that  the  annual  mortality  of  England  and  Wales  admits 
of  being  reduced  to  1  in  50  instead  of  its  present  rate 
of  1  in  46,  we  should  have  an  annual  saving  of  no  less 
than  35,000  lives,  and  in  the  United  Kingdom,  on  the 
supposition  that  the  mortality  in  Scotland  and  Ireland 
is  only  equal  to  that  of  England  and  Wales,  (it  is  in 
fact  much  greater,)  there  would  be  an  annual  saving  of 
upwards  of  60,000  lives. 
The  assumption   that   the   moi-tality  of  our  large 

*  Appendix  A. 
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towns,  and  li/ortioi'i  of  the  kingdom  at  large,  may  be 
reduced  to  1  in  50,  rests  upon  the  best  possible  basis, 
namely,  the  fact  that,  in  the  year  1841,  there  were  no 
less  than  37  towns,  some  of  them  of  considerable  size, 
in  which  the  mortality  did  not  exceed  that  amount. 
There  is,  therefore,  the  very  best  ground  for  believing 
that  the  lives  annually  sacrificed  by  a  neglect  of  sana- 
tory measures  do  not  fall  short  of  the  appalling  numb^ 
of  35,000  in  England  and  Wales,  and  60,000  in  the 
United  Kingdom.  But  such  a  waste  of  life  pre-suppo- 
ses  a  proportionate  waste  of  health — ^a  proportionate 
amount  of  unnecessary  sickness.  It  is  not  easy  to  as- 
certain the  exact  relation  which  the  one  bears  to  the 
other,  but  if  we  take  the  estimate  of  Dr.  Lyon 
Playfair,  that  for  every  unnecessary  death  there  are  28 
cases  of  unnecessary  sicknesSi  there  will  be  every  year 
in  England  and  Wales  one  million  of  cases,  and  in  the 
United  Kingdom  1}  million  of  cases  of  unnecessary 
sickness. 

If  you  find  it  difficult  to  realise  so  enormous  a  waste 
of  health  and  life,  you  have  only  to  imagine  a  town  of 
35,000  or  60,000  inhabitants  swept  away  every  year 
from  the  fece  of  the  earth,  over  and  above  those  who 
would  die  in  the  course  of  nature,  if  sanatory  measures 
were  in  universal  operation.  To  form  a  vivid  idea  of 
the  amount  of  unnecessary  sickness  in  the  United 
Kingdom,  you  must  imagine  that  in  a  city  of  the 
size  of  this  metropolis,  every  man  woman  and  child  it 
contains,  is  the  subject  of  one  attack  of  sickness  every 
year,  over  and  above  the  sickness  which  would  occur 
in  the  course  of  nature  under  a  wise  system  of  preven- 
tive measures.     Such  being  the  sacrifice  of  health  and 
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life  which  annually  takes  place  under  our  present  sys- 
tem of  neglect,  let  us  endeavour  to  estimate  it  by  the 
aid  of  pounds,  shillings,  and  pence;  and,  as  1  have 
stated  that  the  disease  which  has  been  most  clearly 
traced  to  the  filthy  state  of  our  towns,  and  the  want  of 
efficient  cleansing  and  sewerage,  is  typhus  fever,  let  us 
begin  with  this. 

There  is  scarcely,  as  I  tliink,  a  more  striking  or 
suggestive  passage  in  the  English  language  thain  the 
following : 

"The  Bethnal  Green  and  Whitechapel  Unions''  (I 
quote  from  the  evidence  of  Dr.  Southwood  Smith)  "  in- 
curred an  extra  expense  for  fever  cases  for  the  quarter 
ending  Lady-day,  1838,  the  one  of  £'216  19^.,  the 
other  of  £400,  makmg  a  total  of  £619  19^*,  and  being 
at  the.  rate  of  £2,467.  16^.  a  year,"  "  and  of  the  total 
number  who  received  parochial  relief  in  most  of  the 
districts,  a  very  large  proportion  received  it  in  conse- 
sequence  of  their  being  ill  with  fever ;  but  in  one  dis- 
trict, namely,  St  George's,  Southwark,  out  of  1,467 
persons  who  received  parochial  relief,  1,276 — that  is, 
the  whole  number,  with  the  exception  of  191,  are  re- 
ported to  have  been  ill  with  fever." 

If  such  is  the  cost  of  one  disease  alone,  in  a  single 
parish  or  district,  what  must  be  the  expense  entailed 
by  35,000  unnecessary  deaths,  with  the  corresponding 
number  of  unnecessary  attacks  of  sickness.  In  the  evi- 
dence laid  before  the  Health  Commission  will  be  found 
^ne  or  two  attempts  to  solve  this  grave  question. 
I^r-  Lyon  Playfair,  for  instance,  has  estimated  the  loss 
Jind  cost  of  all  the  preventable  sickness  and  death  occur- 
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ring  annuallj  at  Manchester,  at  very  nearly  1,000,000 
sterling,  and  Mr.  Hawksley  states  the  loss  for  Not- 
tingham at  300,000.  Taking  Dr.  Lyon  Play&ir's 
estimate,  but  without  pledging  myself  for  its  accuracy, 
(though  I  may  state  that  it  is  made  with  great  care,} 
the  annual  loss  and  cost  for  the  metropolis  would 
greatly  exceed  two  millions  and  a  half ;  for  England  and 
Wales,  it  would  fall  little  short  of  eleyen  millions ;  and 
for  the  United  Kingdom  it  would  be  nearly  twenty 
millions.* 

There  is  something  perfectly  appaUing  in  these 
figures,  and  our  first  feeling  in  regard  to  them  is  natu- 
rally one  of  incredulity.  But  a  little  reflection  will 
convince  us  that  they  are  not  the  gross  exaggerations 
they  may  at  first  appear  to  be.  If  we  call  for  the  items 
of  the  account,  and  cast  our  eye  over  them  we  shall 
probably  be  satisfied  with  its  moderation.  Sickness 
entails  loss  of  wages,  medical  attendance,  nursing,  and 
expensive  diet ;  death,  funeral  expenses,  and  the  sup- 
port of  widows  and  orphans.  All  these  are  costly,  and 
the  expense  when  multiplied  by  thousands  and  tens  of 
thousands  soon  swells  to  millions. 

When  too  we  reflect  on  the  large  sums  to  which  the 
taxes  of  this  country  amount  every  year ;  on  the  inter- 
est of  the  national  debt ;  and  on  that  huge  voluntary 
tax  which  the  people  of  England  impose  upon  them- 
selves in  the  shape  of  spirituous  liquors  and  tobacco; 
we  begin  to  think  it  is  quite  possible  that  unnecessary 
disease  and  death  may  also  be  very  costly,  and  that  the 
"  fever-tax''  may  be  the  heaviest  of  all  our  bunlens. 

*  See  Appendix  6. 
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I  must  now  endeavour  to  estimate  the  other  branch 
of  national  extravagance  which  I  have  brought  under 
your  notice— to  fix  a  value  on  the  manure  which  we  are 
annually  throwing  into  the  sea. 

I  shall  say  nothing  of  the  liquid  manure  which,  as  I 
have  been  given  to  understand,  is  suffered  to  drain 
away  into  the  ditches,  thence  into  the  rivers,  and  from 
them  into  the  sea,  from  fully  one  half  of  all  the  farm- 
steads of  England  ;*  I  will  speak  merely  of  the  unappro- 
priated refuse  of  large  towns. 

In  Flanders,  where  manure  is  carefully  collected, 
instead  of  being,  as  here,  suffered  to  run  to  waste,  the 
excreta  of  an  adult  are  valued  at  £1.17^.  Considering 
the  ^lormous  additions  made  to  this  manure  in  our 
towns,  it  will  not  be  thought  unreasonable  to  estimate 
the  value  of  that  part  of  the  reftise  which  now  runs  to 
waste  at  £2  per  head  of  the  population;  and  supposing 
that  in  England  and  Wales,  the  towns  which  are  guilty 
of  this  extravagance,  contain  in  all  only  6,000,000, 
inhabitants,  we  shall  have  an  annual  waste  of  at  least 
ten  millions  of  money. 

I  am  now  speaking  of  the  gross  value  of  town- 
iiuinnre,  and  not  of  the  profit  which  it  would  jrield ;  for 
there  is  no  commodity  of  which  the  value  is  more  de- 
pendent upon  the  expense  of  conveyance  and  distribu- 
tion than  manure.  Thus,  manure,  which  on  the  field 
»  worth  10  shillings  a  load,  may  have  fetched  in  the 
place  from  which  it  was  brought,  only  one  shilling,  or 
eighteen  pence,  the  difference  being  the  expense  of 
<^^utage«iid  distribution.     But^  in  the  case  of  liquid 
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manure*  the  cost  of  oonveyance  and  application  would 
be  80  small,  as  to  increase  the  relative  value  of  the 
manure  itself,  and  to  yield  a  large  profit  on  the  capital 
employed.  This  profit  has  been  variously  estimated  at 
from  12  to  16  per  cent* 

Hence»  after  all  the  cost  of  its  application  to  the  land 
has  been  defrayed,  the  refuse  of  towns  which  now  rons 
to  wastes  would  have  a  high  money  value — a  value 
probably  fiBur  exceeding,  one  year  with  another,  that  of 
all  the  com  and  manure  which  we  import.* 

If  this  estimate  were  extended  to  the  whole  of  the 
United  Kingdom,  it  seems  highly  probable  that  the 
value  of  town-manure  annually  wasted  would  be  equal 
to  the  loss  and  cost  entailed  upon  the  nation  by  pre- 
mature death  and  unnecessary  sickness.  According  to 
this  supposition,  which  does  not  appear  unreasonable, 
the  total  annual  waste  from  these  two  causes  would  be 
about  40,000,000/. ! 

Such,  then,  are  rude,  but  I  believe  by  no  means 
exaggerated  estimates  of  the  twofold  waste  of  health 
and  life,  on  the  one  hand,  and  of  the  most  valuable 
means  of  production,  on  the  other,  of  which  England 
is  at  present  guilty,  and  it  becomes  a  very  serioos 
question  whether  such  extravagance  can  be  persisted 
in  without  entailing  the  most  alarming  consequences. 
Our  neglect  of  sanatory  measures  is  obviously  chaige- 
able  with  no  inconsiderable  part  of  the  heavy  and 
increasing  burden  of  the  pooHaws,  which,  though 
their  ostensible  object  be  the  relief  of  destitution  and 
suffering,  must  tend  to  occasion  both  by  withdrawing 
*  See  i^pendix  I. 
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several  millions  arjear  from  the  labour-fund,  which 
fund  would  probably  effect  much  more  towards  the 
prerentioQ  of  poverty  than  the  best  devised  system  of 
poor-laws  can  poesibly  do  to  relieve  it  Sanatory- 
measures  would  have  all  the  certainty  which  attaches 
to  measures  of  prevention,  while  the  poor-laws  are 
open  to  bSI  the  objections  and  abuses  which  attach 
inseparably  to  the  amiable  but  inefficient  substitute  for 
justice— charity. 

Nor  let  us  flatter  ourselves  that  with  our  increase* 
ing  population  we  can  afford  these  annual  sacri- 
fices of  life.  Even  admitting  that  these  victims  of 
neglect  tend  to  relieve  our  redundant  population  (a 
theory  which  is  now  exploded,  for  it  has  been  shown 
that  fevers  and  consumptions  instead  of  diminishing 
our  numbers^  tend  only  to  multiply  widows  and  or^ 
phans,  and  to  substitute  dependent  for  independent 
and  productive  citizens) — ^admitting,  I  say,  that  these 
victims  of  neglect  were  a  relief  to  our  redundant 
population,  is  there  any  one,  I  would  ask,  so  infatu- 
ated as  to  think  a  large  population  an  evil?  If 
the  dogma  of  Malthus,  that  population  always  tends 
to  increase  fester  than  the  means  of  subsistence^  were 
true»  then  a  large  population  would  be  an  unmiti- 
gated evil.  But  whatever  the  history  of  past  times 
may  seem  to  teach  us,  whatever  our  own  observation 
may  appear  to  suggest,  of  this  we  may  rest  assured,  that 
neither  history  nor  experience  can  suffice  to  establish  the 
tendency  in  question.  So  perfect  is  the  mutual  de- 
pendence of  the  animal  and  vegetable  kingdoms,  that 
the  increase  of  the  one  must  lead  inevitably  to  the  in- 
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ordue  of  the  other,  provided  always, — and  here  is  the 
hidden  stumbling  block  of  the  school  of  Malthus — |vo- 
Tided  always,  that  the  land  receives  back  again  that 
which  has  been  removed  from  it  in  the  shape  of  food. 
I  r,  instead  of  restoring  to  the  land  all  that  we  have  taken 
from  it,  we  perversely  cast  it  into  the  sea,  we  bring 
about  that  exceptional  state  of  things  which  Malthas, 
in  his  ignorance,  regarded  as  the  rule  of  the  world,  a 
part  of  the  original  design  of  Providence. 

A  very  slight  alteration  of  the  fistvourite  dogma, 
population  tends  to  increase  faster  thanfood^  will  c<»ivert 
a  dangerous  &llacy  into  an  important  and  useful  truth. 
If,  instead  of  asserting  that  popidation  has  a  tendeiun/ 
to  increase  faster  Aanfood^  we  s^j  population  tends  to 
increase  faster  than  human  skill  and  economy  cq^pBed  to 
the  cuUioation  of  the  soik  we  substitute  a  motive  to  ex- 
ertion for  one  of  the  most  depressing  and  paralyiing 
theories  which  the  wit  of  man  ever  yet  devised. 

A  large  population  is  an  essential  element  of  a  na- 
tion's greatness.  England  could  not  have  attained  to 
her  present  height  of  prosperity  and  power  without 
it,  nor  can  she  hope  to  keep  her  proud  place  among 
the  nations  unless  she  fosters  and  encourages  to  the 
utmost  the  increase  of  her  numbers.  But  a  mere  in- 
crease of  numbers  without  a  corresponding  increase  of 
wealth,  would  be  an  addition  to  our  burdens ;  not  an 
accession  of  strength.  Wealth  can  only  be  made  to 
keep  pace  vrith  numbers  by  the  exercise  of  economy-^ 
economy  of  health  and  life,  economy  of  time,  eoonomj 
of  all  the  means  of  production.  We  must  contrive, 
above  all  things,  to  economise  mannrei  which  is  the 
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raw  material  of  food^     If  we  persist  in  wasting  that 
which  we  ha^e  at  hand,  we  must  soon  exhaust  all 
foreign  supplies,  and  then  we  must  be  reduced,  what" 
eTer  may  be  our  laws  regarding  the  importation  of 
eom,  to  that  dep^idenee  on  foreigners^  which  those 
whoee    want   of  economy    and  want  of  skill    have 
brought  about  the  necessity,  inveigh  against  as  the 
greatest  evil  that  could  befid  us.     An  abundance  of 
food  lies  at  the  root  of  aU  prosperity;  for  it  is  not  till 
the  imperious  wants  of  nature  aie  satisfied,  that  the 
artificial  v^ants  which  civilize  and  exalt  mankind  spring 
into  existence.     The  money  which  each  man  earns 
over  and  above  that  which  is  necessary  for  his  suste- 
nance, is  the  fund  which  purchases  clothing,  decent 
shelter,  books,  pictures,  and  all  the  instruments  of  im- 
provement and  refinement ;  and  the  creation  of  all  these 
things  supplies,  in  its  turn,  the  materials  of  a  prosper- 
ous trade  and  an  extended  commerce.     Hence  the  im- 
mense importance  of  a  skilful  and  economical  system  of 
agriculture— hence  the  imperative  necessity  for  the  ex- 
ercise of  a  rigid  economy  of  all  the  means  of  produc- 
tion— hence  the  promised  Value  of  the  commercial 
reform  which  shall  substitute  for  the  paralyzing  effects 
of  protection  the  wholesome  stimulus  of  competition. 

It  is  impossible  to  view  the  positi(m  which  England 
has  attained  without  a  lively  apprehension.  A  vast 
colonial  emjnre  can  only  be  retained  by  a  decided  naval 
supremacy,  and  naval  supremacy  pre-supposes  commer- 
cial superiority ;  commercial  superiority,  in  its  turn,  is 
based  upon  a  large  and  cheap  production  of  exchange- 
able commodities ;  and  a  large  and  cheap  production 
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tniut  ever  find  its  best  support  in  a  large  and  wealthy 
home  population ;  in  other  words,  in  a  population  having 
a  large  surplus  of  means  over  and  above  those  which 
are  necessary  for  the  supply  of  the  first  imperious  want 
of  nature — ^food.  To  obtain  a  large  industrial  popular 
tion— 4k  population  having  a  due  proportion  of  adult 
labourers — we  must  preserve  health  and  protect  life  by 
sound  and  comprehensive  sanatory  measures ;  to  insure 
an  ample  supply  of  food,  we  must  turn  our  own  domes- 
tic resources  to  account.  In  both  these  respects 
England  is  highly  &voured — ^her  children  naturally 
strong  and  robust,  display  every  quality  which  ensures 
success  to  individuals  or  to  nations— Hskill,  energy,  per- 
severance, courage,  self-dependence— her  climate,  with 
all  its  disadvantages,  being  remote  from  the  two  ex- 
tremes of  heat  and  cold,  is  in  the  highest  degree  favour- 
able to  successful  agriculture ;  her  population  large  in 
proportion  to  the  space  they  occupy,  yield  in  abun- 
dance the  raw  material  of  food;  and  her  towns, with  their 
constant  traffic  and  extensive  manufacturing  operatic^ 
are  so  many  mechanical  and  chemical  laboratories  for 
rubbing  down  and  preparing  from  the  substances  dug 
from  the  bowels  of  the  earth,  or  reclaimed  from  the  sea, 
the  elements  of  the  food  of  plants.  These  huge  manu&c- 
tories  and  storehouses  of  manure  are  as  yet  notorious 
chiefly  for  their  fatal  effects  on  health  and  life ;  but  the 
time  is  near  at  hand  when  they  shall  be  regarded  in  their 
true  light,  as  the  destined  agents  of  a  perfect  revolution 
in  agriculture,  the  centres  from  which  a  healthy  and 
prosperous  population  shall  distribute,  through  the  length 
and  breadth  of  the  land,  the  elements  of  abundance. 
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The  machineiy  which  has  hitherto  been  employed  only 
in  the  service  of  the  manufitcturery  or  in  effecting  the 
speedy  and  economical  transport  of  men  and  merchan- 
dize, shall  for  the  first  time  be  devoted  to  the  purposes 
of  agriculture ;  and  the  very  same  means  by  which  we 
shall  henceforth  be  secured  against  the  recurrence  of 
droughty  will  be  employed  to  reconcile  abundance  and 
cheapness  of  food  with  the  interest  of  the  owner  and 
cultivator  of  land. 

It  is  by  this  means^  and  not  by  legislation  alone^  that 
England  must  hope  to  keep  her  present  place  among 
the  nations.  In  this,  as  in  all  other  things,  she  must 
vindicate  her  claim  to  "  teach  the  nations  how  to  live,*' 
and  above  all  she  must  combine  a  tender  regard  for 
human  life  with  the  encouragement  of  those  exertions 
by  which  alone  life  can  be  supported.  By  economy  of 
time  and  labour,  England  has  achieved  her  greatness ; 
by  continuing  to  practise  the  same  economy  in  respect 
to  all  her  immense  resources,  she  must  preserve  it. 
Want  treads  upon  the  heels  of  waste,  and  waste  of  food, 
or  of  that  which  is  the  raw  material  of  food,  in  spite  of 
the  wisest  laws,  will  entail  upon  us  a  continuance  of  the 
great  evil  under  which  this  country  has  so  often  suffered 
— a  high  price  of  the  first  necessaries  of  life.  Health  and 
Plenty,  the  twofold  theme  of  this  evening's  lecture, 
should  be  the  first  object  of  a  nation's  care ;  for  health 
is  the  parent  of  wealth,  and  abundance  the  only  sure 
source  of  all  civilization — ^the  only  safe  guarantee  of 
national  prosperity. 
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Afpbh»ix  a. 


Mortality  qfTown$. 

The  foIlowiDg  tables  will  aerre  to  illustnte  the  mortality  of  laige 
towns.  They  sre  fonned  from  materiak  obtained  ftom  the  Be- 
poits  of  the  Repstrar  Oeneral. 

MortaUty  of  Town  amt  Country  contratted. 

Conntiy  Districts.  Town  Difltacti. 

Popuhtkni  to  a  sqoare  mile  -  199  -  -  5,198 
Amiual  deaths  in  1,000,000  KviBg  19,300  -  -  27,073 
RateofMortiHtj  -  -  -  1  in  52  -  -  1  ind7 
Annual  eutees  of  deaths  in  town  districts       ...        7,773 

MortaUty  of  large  Towns,  (1840,  1841,  1842.) 

D€8tbs  per  1090. 

lirefpool 35 

Ifanehester 32 

Bristol 31 

Hull  and  Leicester 30 

Preston 29 

Bolton,  Nottingham,  Salford,  and  VcATeThampton  -  28 
Ashton  and  OUham,  Binning^bam,  Bnry,  Leeds,  New^ 

castle,  Sheffield,  Wigan 27 

Bath^  CoTsntrj,  Derby,  Dudley,  Rochdale,  Shvewsbniy 

Sunderland,  Walsall 26 

Carlisle,  Gateshead,  Norwich        .....  25 

Bradford,  Clifton,  York 24 

Tynemouth .        .23 

Aston  and  Basford 22 

Halifax  and  Kidderminster 21 
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Metropolis     - 
Total      - 


PopttUti6n  1841. 

■     2,791,835 
1,873,817 


4,665,652 


AnnitBl  ezoew  of  dwthi 
above  3  per  cent. 

.  20,101 

-     8,404 

.  28,505 


Appendix  B. 

Jnalytei  qf  Sewer-Water. 
The  following  table  shows  the  qnantitiesof  the  seTeral  constituents 
of  plants  contained  in  the  water  discharged  bj  the  Biyer  Medlock  on 
ihe  2nd  of  October,  1845,  that  day  being  regarded  as  a  fair  average. 
It  is  taken  ^m  a  recent  report  on  the  improvement  of  Manchester. 
The  analysis  is  by  Dr.  B.  Smith. 

Per  diem .  Per  aannm . 

Potass 178  cwt...      3,200  tons. 

Soda 257     ". .     4,640  " 

lime 940     "    ..    16,900  " 

Magnesa 9    "    ,.        160  '' 

Phosphoric  acid  •  71     <'    ..      1,280  '' 

Slica  (in  solation)        .        •         .     266     <'    . .      4,800  '* 
Almnina  (ditto)  18     ''    . .         320  «< 

Oxide  of  Iron  .     124     •«    ..     2,240** 

Snlphnric  Add         .  .        444     **    . .     8,000  *• 

Chlorine 151     "    ..      2,720  " 

Organic  Matter,  1,355  cwt.,  con- 

tammg  6  per  cent,  of  Nitrogen,  or     80    **    ..      1,440  ** 
Insoluble  matter,  chiefly  silica,  alu- 
mina, and  iron.        .  .  1860    ''    ..    33,600*' 

A  specimen  of  sewer-water  coUected  at  four  different  times  of  the 
day  from  the  King's  Schohrs'  Pond  Sewer,  gave  the  foQowing 
results : — 

Matters  in  solution^  per  gallon    -        -        -      80  grains. 
Matters  in  suspension,  per  gallon        -        -  1000  grains. 
This  specimen  of  sewer-water  having  been  collected  on  a  day  on 
which  no  rain  fell,  is  very  rich  both  in  soluble  and  insoluble  matters. 
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An  analysis  of  the  sewer-water  of  Edinbai|;h  aa  it  flows  from  dit 
aewer,  gave  82*7  grains  of  solid  matter  in  solution,  and  244  grains  of 
solid  matter  in  suspension. 

The  50  grains  of  saline  matter  aasnmed  in  the  text,  is  therefiiie 
in  all  probability,  very  moderate. 

The  following  table  is  important,  inasmuch  as  it  shows  the  Taine 
of  the  prindpal  constituent  of  sewer-water.  It  will  be  ibmid  at  lei^ 
in  the  Report  on  the  improvement  of  Manchester. 

Carried  awaj  ftom 

50  acres  of  wheat  Eacereta 

and  barlej  and  50  of 

acres  of  green  cropsi  100  adnhi. 

Potass  and  soda    -    -    -  780  lbs.     -    -    -  827  lbs. 

Lime  and  magnesia    -    -  948      ....  3153 

Phosphoric  acid    -    -    -  1549      -    -    -    -  1713 

Silica 450      ....  166 

Metallic  oxides     ---  8----  6 

Sulphur  and  chlorine     -  21       ....  97 

Nitrogen 2681       -    -    -    -  2312 

With  the  exception  of  silica,  nitrogen,  and  metallic  oxides,  all  ths 
elements  of  the  food  of  plants  exist  in  the  excreta  of  an  adult  in 
quantity 'more  than  sufficient  to  manure  an  acre  of  ground.  The 
remaining  silica  and  metallic  oxides  are  contained  in  the  unconsumed 
products  of  the  soil,  and  the  remaining  nitrogen  is  partly  in  them, 
and  partly  exhaled  from  the  human  body. 


Appendix  C. 
lUustratians  0/ the  Value  0/ Sewer-Water. 
*'  Edinburgh  has  many  advantages  over  many  of  her  sister  cities ; 
and  the  large  supply  of  excellent  spring-water  is  one  of  the  greatest 
blessings  to  her  inhabitants,  both  in  respect  to  household  puiposes 
and  in  keeping  the  streets  clean^  and  lastly  in  irrigating  the  extensiTe 
meadows  situated  below  the  town,  by  the  rich  stuff  which  it 
carries  along  in  a  state  of  semi-solution,  where  the  art  of  man,  with 
the  common-sewer-water,  has  made  sand-hillocks  produce  riches  far 
superior  to  anything  of  the  kind  in  the  kingdom  or  in  any  countiy. 
The  effect  of  the  water  is  astonishing ;  they  produce  crops  of  grass 


Digitized  by 


Google 


43 

not  to  be  equalled,  being  cut  from  four  to  six  times  a-year,  and 
giren  green  to  milch-cows.  The  grass  is  let  every  year  by  public 
auction^  in  small  patches,  from  a  quarter  of  an  acre  and  upwards 
which  generally  brings  from  24/.  to  30/.  per  acre.  This  year 
(1826)  part  of  the  Earl  of  Moray's  meadow  gave  as  high  as  57/. 
per  acre."  —  From  Mr.  George  Stephen* e  Essay  on  Irrigated 
MeadawSy  published  in  1829,  pp.  72,  73. 

**  The  practical  result  of  the  application  of  sewer-water  is,  that 
land  which  let  formerly  at  from  40s.  to  6/.  per  Scotch  acre,  is  now  let 
annually  at  from  30/.  to  40/.;  and  that  poor  sandy  land  on  the  sea- 
shore, which  might  be  worth  2s.  6d.  per  acre,  lets  at  an  annual  rent 
of  from  15/.  to  20/.   That  which  is  nearest  the  city  brings  the  higher 
rent  chiefly  because  it  is  near  and  more  accessible  to  the  points 
where  the  grass  is  consumed,  but  also  partly  from  the  better  natural 
quality  of  the  land.     The  average  value  of  the  land  irrespective  of 
the  sewer-water  application  may  be  taken  at  3/.  per  imperial  acre 
and -the  average  ront  of  the  irrigated  land  at  30/,  making  a  differ- 
ence of  27/.;  but  21.  may  be  deducted  as  the  cost  of  management, 
leaving  25/.  per  acre  of  dear  annual  income  due  to  the  sewer-water." 
— Evidence  of  James  Smith,  Esq.  Deanston.  Report  of  the  Health  of 
Town^  Commission. — Part  ii.  Appendix,  p.  326. 

*^  Some  of  the  meadows  irrigated  by  the  sewage-water  of  Milan, 
yield  a  net  rent  of  21/.  per  tomatura,  (a  measure  of  10,000  squaro 
metres,  equal  to  about  two  acres  and  a-half,)  besides  a  land-tax  of 
61  francs  10  cents,  the  expenses  of  administration,  repairs  of  build- 
ings, &c.  These  meadovrs  are  mowed  in  November,  January, 
March,  and  April,  for  stable-feeding ;  in  June,  July,  and  August 
they  yield  three  crops  of  hay  for  the  winter ;  and  in  September 
they  furnish  an  abundant  pasture  for  the  cattle,  till  the  beginning 
of  the  winter  irrigation."— fVr«/  Report  of  the  Health  of  Towns' 
Commission^ — ^Vol.  ii.  p.  403. 

Several  instances  have  been  recorded  of  the  excellent  effects  pro- 
duced by  irrigation  with  water,  containing  but  a  small  quantity  of 
sewage  manure.  One  of  the  most  striking  is  that  of  the  Duke  of 
Portland's  water-meadows  at  Clipstone  Park. 

"  The  land  immediately  occupied  by  these  meadows  was,  in  its 
wild  state,  a  line  of  hill-sides  covered  with  gorse  and  heather — a 
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mbbit  wineD,  over  whieh  a  few  iheep  mmdered—  and  a  iiwn|iji 
Tilkj  beloir,  tUck  tet  with  hassocks  and  rashes,  the  kenmnU 
haont  of  wild  ducks  and  snipes ;  thiough  which  the  fittk 
the  MaoD,  woimd  its  way  in  its  descent  from  the  town  of  ] 

"The  whok  tract,  both  upland  and  kwland,  was  of  veijlittic 
Tshie.  The  Talley  was  in  msnj  parts  from  nine  to  ten  feet  deep  is 
bog»  and  almost  worthless;  the  hill-sides  Tarkd  m  qoalitj,  hot  901. 
sryear  woold  have  been  a  ftdl  rent  for  the  300  acres*  Indeed,  the 
whole  of  the  CBpstone  Park  Fkrm,  when  taken  m  hand  in  the  jear 
1816,  containing  1,487  acres»  had  been  let  for  the  sum  of  346/. 

'*  The  effect  of  this  irrigation  has  been  to  laise  the  amrasl  wdai 
of  this  land  to  11/.  4s.  per  acre."— /otinui/  of  the  Royal  Jgrieidr 
turcl  Society  of  England.    Yol.  i.  1840«  pp.  356,  367.* 


Appendix  D. 

Cost  of  CoMeying  and  distributing  Liquid  Manure. 

"The  cost  of  transmitting  water  to  a  distance  of  five  milei, 
and  to  a  height  of  200  feet,  including  wear  and  tear  of  pnmpiiig 
machinery,  fuel,  labour,  interest  of  capital  invested  in  pipes,  reser- 
voirs, engines,  &c.,  amounts  to  about  2\d»  per  ton.  The  cost  of  cart- 
age to  the  same  distance  and  height  vrill,  under  fiivourable  dxcom- 
stances,  amount  to  As.  per  ton." — Emdence  of  T.  HawksUy^  Esq. 
First  Report  of  the  Health  of  Towns'  Commission,  p.  322. 

"It  is  quite  clear  that  a  yery  great  weight  of  liquid  material 
may  be  moved  by  pumping  more  cheaply  than  by  any  other  knowa 
mode  of  conveyance.** — ^Ibid.  p.  322. 

"On  a  full  examination  of  the  evidence  adduced,  and  of  the 
evidence  indicated,  it  will,  I  trust,  be  found  satis&ctorily  established, 
that  the  houses  of  towns  may  be  constantly  and  rapidly  cleansed  ci 
noxious  refuse  by  adaptation  of  drains  and  public  sewers,  and  that 
by  such  an  adaptation,  for  one  street  or  one  district  cleansed  at  the 
present  expose,  three  may  be  cleansed  by  the  proposed  mode ;  that 
the  natural  streams  flowing  near  towns  may  be  preserved  from  the 
pollution  caused  by  the  influx  of  the  contents  of  the  public  rivers,  by 

*  The  reader  is  referred  for  an  analytical  digest  of  the  leading  feets  n- 
lating  to  this  subject,  to  the  prospectus  issued  by  the  Metiopolitsn  Sewage 
Manure  Company. 
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the  oonveyanoe  of  all  refiise  through  ooTered  pipes ;  and  that  the  ex> 
isting  cost  of  convejanoe^  hy  which  its  use  for  productioH  b  restricted, 
may  be  reduced  to  less  than  one-fortieih  or  fiftieih  of  the  present 
ezpenae  of  remoyal  hy  hand  hUx>ar  and  oartage/'-^i^i^or^  of  ike 
Poor  Law  CommMoners,  &e^  p.  63. 

"Bj  the  application  of  capital  and  machinery^  the  cost  of 
eomreyaiiee  of  substances  in  suspension  in  a  fluid,  eren  at  the  water 
eompaniae*  prices,  may  be  rendered  thirty  and  eren  more  than  forty 
times  as  cheap  as  collection  by  hand  labour  and  removal  by  cartage* 
In  the  metropdis,  where  the  persons  who  water  the  roads  may  ob- 
tnn  water  grstuitouBly  from  pumps«  the  water  supplied  by  stand- 
pipes  by  some  of  the  water  companies  at  U.  per  100  tons  is  found  to 
be  twice  as  cheap  as  the  mere  labour  of  pumping  the  water  into  the 
cart** — Ibid.  p.  53. 

'*  The  expense  of  distributing  the  same  quantities  of  manure,  irre- 
spective of  the  different  d^rees  of  productiveness  from  the  different 
modes  of  appUcatbn,  would  be  (m  the  average,  for  distribution  in 
the  solid  form,  about  3/.,  and  in  the  liquid  form,  by  irrigation, 
about  6o"— Mr.  Dean.  First  Report  on  the  Health  of  Townt^ 
CommUnon. 


Appendix  £. 


PraetieaUlity  of  the  proposed  Plan  of  Conieeying  the  Liquid  Manure 
bffPipee,  and  IHatributing  it  oeer  the  Land  by  Jets. 

"The  irater  could  not  well  be  distributed  over  the  open 
tillage  land  by  irrigation ;  it  would  therefore  be  necessary  to  re« 
iort  to  some  mode  of  distributing  it  by  jet.  This  requires  the 
eonveyance  of  the  water  in  pipes,  under  a  pressure  of  from  100  to 
150  feet  of  altitude,  to  a  number  of  convenient  points  in  the  different 
fiuns  where  it  is  to  be  used.  In  this  there  is  no  difficulty ;  it  is  a 
simple  engineering  question,  the  success  of  which  is  certain,  while 
flie  cost  can  be  estimated  on  known  data.  I  made  an  experiment, 
on  a  large  scale,  at  the  Sonthwark  Water  Works,  which  satisfied  me 
ofthepracticability  of  distribution  by  the  jet.  With  an  altitodinal 
pressure  of  120  foet  of  water,  and  using  a  2\  inch  hose  with  a  dis- 
charging oriflce  or  nonle  of  one  inch  in  diameter,  I  found  that  I 
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could^  fnm  one  poipt»  distribute  water  over  an  area  of  two  atatnte 
acres  but,  to  be  safe,  say  one  statute  acre.  Dbiding  iht  ^joantitj 
so  required  maaulfy  into  three  portions,  for  separate  applieatiaiis, 
one  jet  of  one-inch  orifice  will  dehver  each  portion  in  abont  an  hoair 
as  ascertained  from  data  founded  on  an  experiment  made  the  sime 
day  to  ascertain  the  quantity  of  water  discharged  in  a  given  time 
irom  a  simikr  orifice  with  a  shnikr  pressure." — Etndmce  of  Jamn 
Smith,  E9q.,  of  Deanstan,  Report  of  Health  of  Towns'  Comamukm. 
Ptat  ii..  Appendix,  p.  327. 

Since  the  first  edition  of  this  Lecture  was  published,  I  have  wit- 
nessed an  important  experiment  which  fully  proves  the  practicslHiitj 
of  this  mode  of  distribution. 


Appendix  F. 


Obaervationa  on  the  proposed  modee  of  dealing  with  the  Contenii  of 

the  Sewere, 

Two  methods  have  been  proposed  for  applying  the  Tsluable  refuse 
of  towns  to  agricultural  purposes.  They  are  the  exact  counterparts 
of  each  other.  The  one  collects  the  eoUd  the  other  the  /»^uf  ma- 
nure ;  the  one  constructs  gigantic  and  costly  works  along  both  banks 
of  the  riyer  in  order  to  intercept  the  contents  of  all  the  sewers ;  the 
other  adopts  the  more  economical  plan  of  dealing  with  sin^e  severs 
or  groups  of  sewers  in  detail :  the  one  uses  extensile  open  tanks,  or 
settling  ponds,  the  other  covered  weUs :  the  one  couTeys  sll  the  re- 
vise of  the  town  to  a  distant  point,  so  that,  even  if  convinced  of  the 
error  of  wasting  the  liquid  manure,  the  benefits  of  its  distribution 
would  be  confined  to  a  part  only  of  the  environs  of  the  metropolis ; 
the  other  diffuses  its  benefits  equally  over  the  surrounding  countiy: 
the  one  resorts  to  the  dearest  the  other  to  the  cheapest  ma^  of  con- 
veyance :  the  one  produces  a  solid  manure,  of  which  a  huge  pro* 
portion  consists  of  mere  silt,  and  the  remainder  must  be  injoied 
by  the  proposed  admixture  of  lime ;  the  other  has  made  to  its  hind 
a  liquid  manure,  abounding  in  all  the  elements  of  plants,  and  idiick 
it  takes  care  not  to  deprive  of  any  of  its  valuable  constituents. 

Such  are  some  of  the  leading  features  of  the  two  plans.    It  will 
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be  Been  that  the  first  plan  is  open  to  the  following  fatal  objections. 

1.  It  mast  entail  an  amount  of  expense,  for  which,  in  the  present 
state  of  the  money  market,  there  is  no  hope  of  making  provision. 

2.  The  settling  ponds,  wherever  they  are  situated,  must  create,  on  a 
gigantic  scale,  the  worst  nuisance  of  Edinburgh  and  Paris.    3.  The 
sohd  manure,  containing  so  large  a  proportion   of  silt,  must  have  a 
very  low  yalne,   which  would  be  still  further  diminished  by  the 
proposed   method   of  treating  it  with  lime.      4.  The  expense   of 
conveying  the  solid  manure  would  still  further  depreciate  its  value 
as  an  article  of  commerce.     5.  As  its  efficacy,  like  that  of  all  solid 
manures,  would  be  contingent  on  a  fall  of  rain,  or  on  artificial  irri- 
gation, its  value  would  be  liable  to  be  still  further  depreciated  by 
frequent  experience  of  its  failure.     6.  If  a  supply  of  liquid  manure 
should  be  grafted  on  the  original  plan,  it  could  not  be  carried  into 
effect  to  any  extent  without  enormous  expense,  as  the  mains  would 
Itave  to  be  carried  back  to  the  remote  districts  from  which  a  great 
part  of  the  contents  of  the  sewers  had  been  derived.     On  the  other 
hand,  the  second  plan  has  these  strong  arguments  in  its  favour : — 
1*  It  can  be  carried  out  on  a  limited  scale,  and  with  a  moderate 
capital^  whereas  the  rival  plan  presupposes  an  enormous  expense, 
before  (he  process  of  collecting  and  manufacturing  the  solid  manure 
can  come  into  operation.     2.  It  creates  no  nuisance.    3.  The  liquid 
manure  is  acknowledged  to  be  the  most  valuable  in  existence,  and 
in  the  best  form  for  implication  to  the  land.     4.  The  mode  of  con- 
▼ejing  and  distributing  it  by  pipes  and  hose  is  obviously  in  the 
highest  degree  economical.    5.  Its  value  is  not  contingent  on  rain 
or  a  supply  of  water  from  other  sources,  but  it  is  most  efficacious 
when  solid  manures  are  least  so.    6.  It  will  be  much  easier  to 
fS^  a  mode  of  collecting  and    using  the  solid  contents   of  the 
>cwer-water  on  the  original  plan  of  distributing  the  liquid  manure, 
than  it  could  possibly  be  to  add  the  distribution  of  the  liquid  to  the 
plan  of  using  only  the  solid  contents  of  the  sewers.    Lastly,  (and 
this  is  an  immense  contingent  advantage,)  the  same  machinery  by . 
which  the  liquid  manure  is  distributed,  may  be  made  subservient 
to  irrigation  in  seasons  of  drought. 

It  may  be  well  to  correct  one  or  two  errors  into  which  the  oppo* 
i^ents  of  the  liquid-manure  system  have  fallen,  by  stating  that  the 
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sewer-water^  instead  of  being,  as  is  often  supposed,  a  thick, 
muddy  substance,  wUch  it  would  be  impossible  to  transmit  throngh 
pipes,  is  to  the  fuD  as  manageable  as  the  water  of  the  Tliames, 
and  Aat,  instead  of  being  a  nuisance  to  the  inhaliitants  of  the 
oountiy,  its  odour  is  both  less  offensire  and  more  transient  than 
diat  of  the  solid  manures  now  in  use.  The  gases  whidi  arise  in  a 
concentrated  state  into  houses  and  through  gullej-holes,  wiD  be  dis- 
solyed  in  water,  spread  over  a  lai^  sur&oe,  rapidly  absorbed  fay  the 
soil,  and  freely  exposed  to  the  air. 

It  is  necessary  to  notice  one  other  objection  to  the  fiquid-manoie 
system,  namely,  that  ^  while  the  liquid  is  pumped  away,  the  solid 
matters  are  left  behind  to  dog  the  sewers  or  to  pollute  the  Thiaes. 
To  tins  objection  there  are  two  answers.  The  liquid  mBj  be  pumped 
away  with  all  tbe  matters  whieh  it  holds  suspended ;  or,  if  thi^ 
aiiould  be  deemed  objectionable  on  the  ground  that  the  machinery 
might  be  injured  and  the  pipes  ologged,  the  following  plan  mi^t  be 
adopted*  The  sewer-water  may  be  made  to  flow  throngh  a  gva^ig 
trith  openings  of  a  quarter  or  half-an-mdi  in  diameter,  by  wtmk 
fragments  of  stone,  brick,  wood,  cork,  &e.,  may  be  anested.  Thes% 
should  be  sorted,  and  sueh  as  are  combostible,  burned  in  the  furBace. 
The  sewer-water  should  then  be  receiired  on  a  fine  ineKned  sieve,  or 
series  of  sieres  of  different  degrees  of  fineness^  so  as  to  arMt  ^ 
smaller  floating  matters.  These  should  be  ooQected,  nuzed  with  the 
ashes  of  the  furnace,  and,  if  necessary,  with  half-borBed  peat,  stw- 
dust,  or  burnt  schale,  and  compressed  so  as  .to  form  dry  inodoraas 
cakes  of  s<did  manure.  The  liquid  which  passes  through  ernes 
with  it  a  certain  proportion  of  silt,  consisting  of  small  fragmeats  ei 
granite,  mixed  with  iron,  some  organic  matter  and  salts.  Has  from 
its  great  weight  will  fall  to  the  bottom  of  the  wdl  in  from  one  to  two 
hours,  and  may  be  removed  in  any  conrenient  manner.  Thoogk 
much  less  yaluable  than  the  floating  matters,  it  is  not  Taludcse^ 
for  crushed  granite  is  already  in  use  as  manure,  and  the  silt  oea- 
trists  of  this  substance  mixed  with  a  certain  proportion  of  tht 
more  valuable  matters  just  qpeeified.  The  sieve  mi^t  be  in  the 
form  of  a  cylinder  revolving  on  its  axis,  or  an  indined  plane  feMV' 
Uing  the  machinery  of  a  paper-mill.  Smsh  is  the  plan  whidi  I  h*^ 
been  induced  to  suggest  as  strictly  subservient  to  the  dbtributioB  of 
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thfe  ti^nU  maanre,  but»  at  the  same  tinie,  «b  posse^sii^g  aev^ral  ol^- 
vious  advantages,  and  combinmg,  in  a  perfectly. inofieufiye  manper, 
the  best  parts  ef  the  two  plana  which  I  have  just  contcast^;  its 
peculiarity  being,  that  it  deals  with  the  solid  matters  not  priaiari]y 
.as  a  manure,  but  as  a  nuisance,  and  that.it ecoopmises  aU  the  con- 
stituaftts  of  the  sewer^water. 


Appendix  G. 
Eeonamf  of  Sanatwy  M€iuure$% 
Mr.  Banfield,  after  estimating  the  savings  whieh  might  be-effected 
by  the  abolition  of  the  Com  Laws,  the  reduction  of  the  d«ti(Pfl^<m 
sugar,  the  removal  of  duties  on  articles  of  necessity  and  raw  produce, 
and  the  disuse  of  intoxicating  liquors,  at  ^655,000,000,  goes  on  to 
say,  ''  this  divided  amongst  five  and  a  half  millions  of  families  gives 
d610  10s.  per  annum,  or  five  shillings  a  week  additional  to  each.  I 
am  inclined  to  estimate  the  money  saving  that  may  be  achieved  by 
improving  the  health  of  towns  at  a  sum  equal  to  this." — Fwtr  Let- 
tures  on  the  Organizatum  of  Industry ^  being  part  of  a  Couree 
delivered  in  the  XJniversity  of  Cambridge  in  Eaeter  Term^  1844, 
p.  78.  

Appendix  H. 
'*  The  rec^it  urine  of  one  cow  is  valued  in  Flanders,  where  liquid 
manures  are  highly  esteemed,  at  40«.  a  year.  It  contains  on  an 
average,  as  we  have  seen,  900  lbs.  of  solid  matter,  and  this  esti- 
mated at  the  price  of  <f;aano  only,  is  worth  at  present  d^  sterling. 
Multiply  this  by  8  millions,  the  number  of  cattle  said  to  exist  in  the 
United  Kingdom,  and  we  have  32  millions  of  pounds  sterling,  as 
the  value  of  the  urine,  supposing  it  to  be  worth  no  more  than  the 
foreign  guano.  It  is  impossible  to  estimate  how  much  of  this  runs 
to  waste,  but  one-tenth  of  it  will  amount  to  nearly  as  much  as  the 
whole  income-tax  recently  laid  upon  the  country."  —  Johnston's 
Jgricultural  Chemistry  and  Geology,  p.  681. 


Appendix  I. 
Estimates  of  the  value  of  Town  Manure, 
In  Flanders,  where  much  manure  is  used,  the  collected  excrements 
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of  a  man  are  valued  at  1/.   I7t." — Dr.  Lyon  Playfcir.     Health  of 
Toums  Commission,     Part  ii..  Appendix,  p.  47. 

'^  I  hare  ascertained  that  the  quantity  of  sewer  water  doe  to 
a  town  of  50,000  inhabitants  amounts  to  about  1,1 90,080,946  gal- 
lens  per  annum,  which  quantity  will  yield  an  annual  application  of 
17,920  gallons  per  acre  to  an  extent  of  66,410  acres.  Taking  the 
arerage  cost  of  guano  and  farm-yard  manure  at  21,  per  acre,  and  de- 
ducting \2s,  9d,f  the  cost  of  the  application  of  the  Sewer  Water. 
there  will  appear  »a  saving  due  to  the  Sewer  Water  of  1/.  7s,  3d.  per 
acT«  ;  allowing  one  half  thereof  to  go  to  the  farmer,  there  will  re- 
main a  free  income  due  to  the  Sewer  Water  of  45,241/.,  which  is 
nearly  IL  per  head  of  the  population/' — Evidence  of  James  Smith, 
Esq.,  Deanston.  Report  of  the  Health  of  Towns  Commission,  Part 
ii..  Appendix,  p.  328. 

"  Taking  a  general  view  of  the  subject,  we  may  aaaome  a  clear 
revenue  from  the  Sewer  Water  of  all  towns  of  1/.  for  each  inhabitant, 
either  in  a  direct  money  return .  or  partly  to  the  inhabitants  in  a  re- 
duced price,  from  the  increased  abundance  of  produce." — Ibid, 

**  The  value  of  town  manure  may  be  estimated  by  the  fact,  that  a 
portion  of  the  drainage  of  Edinburgh,  spread  upon  certain  level  lands 
towards  the  sea,  has  increased  the  value  of  these  lands  by  more  than 
5600A  a-year  ;  and  that,  if  the  whole  drainage  of  London  could  be 
so  used,  at  a  sufficient  distance  from  the  town,  the  value  vmald  ex- 
ceed 500,000/.  a-year.  Now  engineers,  who  pump  from  the  Thames 
many  miles  above  London  to  supply  pure  water  to  the  inhabitaDts, 
could  as  easily,  by  pumping  away  to  any  desired  distance  the  flaid 
from  the  drains,  supply  the  most  valuable  manure  yet  known  (fliiid 
town  manure)  to  the  horticulture  and  agriculture  of  the  dbtrict;  and 
the  purity  and  beauty  of  the  Thames,  where  it  passes  throngh  Lon- 
don, would  be  preserved.  Fluid  manure,  by  sinking  at  once  into 
the  earth,  is  much  less  oiFensive  to  the  neighbourhood,  and  affects 
less  the  purity  of  the  atmosphere,  than  an  equal  quantity  of  solid 
manure  spread,  as  it  usually  is,  on  the  surface  of  the  earth."— /'«''" 
Dr,  Amotfs  Report  on  the  Fevers  which  have  prevailed  «•  Edin- 
burgh and  Gfasgoto,  p.  12. 
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A    LECTURE, 


Sbtoss  I  enter  upon  the  subject  which  t  have  under- 
taken to  treat  of  this  eveniDg,  I  cannot  help  expressing 
in  the  first  place  hovmuch  libit  flattered  by  the  invita- 
tion  I  received  from  the  Committee  to  deliver  a  lecture 

'  here,  and  how  honoured  I  feel  by  the  attendance  so  many 

r.  of  yog  have  given. 

A  We  are  met  together  to  consider  a  subject  iu  which  we 

all  are  deeply  interested,  because  the  health,  the  tran- 
quillity, the  morality,  nay,  the  Christianity  of  the  people 

^•1  of  this  country  are  nearly  concerned  in  tne  sanitary  con- 

dition of  their  towns :  and  vet  one  upon  which  persons 
of  aO  classes,  all  parties,  and  all  creeds  may^  both  m  con- 
snltation  and  action,  harmoniously  combine,  and  cordially 
co-operate,  because  it  affords  no  scope  for  political  or  theo- 

u  logiod  differences. 

1  only  hope  that,  though  I  cannot  treat  it  as  it  deserves 
(and  I  assure  you  I  am  painfully  sensible  of  my  insuf- 
nciency),  yet  that  I  may  at  any  rate  assist  in  attracting  to 
it  the  attention  of  otners  better  qualified  by  knowledge 
and  eloquence  to  do  it  Justice,  but  above  all,  of  those 
whose  position  gives  them  the  opportunity  of  improving 
the  health  of  the  towns  with  which  they  are  connected. 

It  seems  to  have  been  almost  the  universal  impression  of 
mankind,  even  in  very  early  times,  that  a  country  life  is 
nfore  healthy,  both  in  body  and  mind,  than  a  town  life. 
CLisncal  writers  are  full  of  allu^ons  to  its  superiority. 

T^.*  A  complete  school  of.  poetry,  indeed,  was   formed   ^the 

Tr-'- '  paatonJ)  to  celebrate  the  simple  pleasures  and  occupations 

i^''  of  rural  life,  and  to   contrast  it^  health  and  happiness 

2^^  with  the  dangers  and  vexations  or  crowded  cities.    Nor  . 

i  hare  modem  writers,  either  poets  or  philosophers,  been 

wanting  to  perpetuate  ^th  all  the  graces  of  imagery  and 
dOquence,    the    same   opinions  and    feelings  amon^  us. 
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And  vet,  in  Bpite  of  this,  we  find  that  cities  hsre 
increased  and  are  increasing.  In  Tain  were  statutes  passed 
in  the  reign  of  Queen  EHizabeth,  forbidding  the  erectioa 
of  any  new  buildings,  or  the  conversion  of  existing  ones 
i  nto  more,  or  eren  underletting  them  to  additional  inmates;, 
within  tluee  miles  of  London  and  Westminster;  in  run 
did  Cobbett  denounce  the  Metropols  as  the  wen  of  the 
>  country,  an  unnatural    and    permcions  excrescence,  im- 

poverishing the  rest  of  the  bodv  politic ;  London  is  oon- 
j  tinually  growing,  and  not  London  alone,  but^  nearly  aU 

\  the  great  towns  of  the  country  at  the  same  time.    In- 

j  deedf  one  of  die  most  eloquent  preachers  of  the  present 

\  day,   Dr.  Yaughan,  head  of  the  Independent  College  at 

Manchester,  b^  written  a  book,  of  which  the  title  and 
the  araument  is,  that  the  present  is  ''The  age  of  great 
'  ctties.*^   In  it  he  shows,  I  think,  satis&ctorily,  that  tlua 

tendencv  is.  irresistible,  and  that  it  is  not  in  itself  lo  be 
,  deplored;  that  though,  owing  to  the  denser  congregation  of 
human  beings,  there  are  more  noxious  influeBces  at  work, 
yet  that  on  the  other  hand  the  greater  wealth,  intd- 
ligence,  and  enterprise,  and  the  more  constant  habit  of 
combination '  in  a  town,  as  conq>ared  with  a  rural,  popula- 
tion, afford  greater  means  of  meeting  and  oTerctming 
;  them;  and,   Uiough  he  allows  that  in  their. present,  not, 

he  argues,  their  natural  or  necessary  state,  the  health 
neither  of  the  souls  nor  the  bodies  of  the  inhabitanta  ttf 
cities  is  properly  cared  for,  he  still  maintains  with  Dr. 
Johnson,  the  superiority  of  their  condition  to  that  of  the 
inhabitants  of  toe  country.  With  this  question,  on  tbe 
present  occasion,  we  have  nothing  to  do.  It  is  enoog^ 
for  us  that  there  are  and  must  be  large  towns;  if  their 
1  existence  or  increase  be  inevitable,  we  may  not  doubt  but 

that  it  may  be   overruled   for  good,    l^et  us,  therefore, 
'  leaving  all  vague  generalities,   and   dismissing  from  oar 

)  minds  all  preconceived  impressions,  take  as  &  baaia   of 

an  estimate  of  their  state,  not  the  glowing  descriptiona 
of  poets,  or  the  indignant  declamations  of  morslista  aiui 


philospbers,  but  dry  statistical  tables,  parliamentary 
turns,  and  official  documents^  drawn  from  unimpeachaMe 
sources. 

We  win  take  the  r^istrar-j^neral*s  tables  of  the  mor- 
tality and  causes  of  death  in  different  places  in  the 
United  Kingdom.  ^  We  shrill  compare  district  with  di^ 
trict,  and  town  with  town,  and  having  ascertained  what 
is  their  respective  mortality,  we  wiU  proceed  to  inquire 
among  what  classes  it  chiefly  prevails,  and  to  what  dia^ 


/^-  Amotfs  Report  on  the  Fevere  which  hatfe  prevailed  m  Bdin-- 
b^^gh  and  Glasgow,  p.  12. 
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eaaes  it  b  priodpdU^r  to  be  traotd*  Wllen  we  Imfe  deter*^ 
mined  these  poitits,  aod  have  learnt  ikom  the  best  medBcal 
audMNrities  to  what  causes  these  dinnsscs  are  attribottfUev 
we  will  proceed  to  ezamke  into  the  actual  oondiUoD  and 
habits  <i  the  popalation  of  our  laige  towns,  and  see  te 
what  extent  they  sre  exposed  to  these  previously  aseer* 
tained  causea  of  disease  and  death. 

The  investigation  will  be,  must  be  frosB  its  nature,  a 
painful,  and  in  laany  respects,  a  disgusting  one.  If  to 
bring  the  fiiots  of  tbs  case  &arij  before  you,  I  smeom* 
fuelled  to  speak  plainly  on  some  fiulijects,  from  the  men* 
lion,  OE  even  the  thoughts  of  which  we  instinctively  r^ 
coil,  you  will,  perhaps,  be  tempted  to  ask  why  I  thue 
harrow  your  fedings,  and  offend  your  delioacy  to  no  pur* 
pose ;  to  say, — ^  Why  drag  these  things  into  the  light  f 
Why  not  leave  them*  if  they  exist,  in  the  obscurity  which 
has  hitherto  shrouded  them?  It  is  a  sad  picture;  but 
what  is  to  be  .done?  Is  this  mass  of  miseiy  and  degra* 
dation  removable  at.  all?  And  if  it  be,  whence  am  to  come 
the  funds  fbr  such  a  stupendous  undertaking  f  What  town 
can  afford'  such  sacrifices  as  this  desperate  enterprise  of 
benevolence  would  require  ?  " 

I  can  only  say  that,  if  these  evils  were  indeed  neces* 
sarily  inherent  in  the  nature  and  oonstitution  of  towns, 
if  their  removal  or  mitigatian  was  impracticable,  I  would 
not  bring  them  under  your  notice.  Nothing  haidens  the 
heart  so  much  as  the  contemplation  of  su&ring  without 
mAking  an  effort  to  relieve  it. 

When  I  consider  the  complicated  besrings  of  the  sani- 
tary state  of  our  towns,  such  as  I  shall  have  presented 
to  you  Bp<m  the  moral,  social,  j[H>litiGal,  and  economical 
condition  of  our  country,  the  difficulty  is  to  know  how 
to  deal  with  them  in  one  short  lecture;  but  perhaps  it  will 
be  best  to  consider  it  less  fully  in  its  efiict  upon  men  viewed 
as  our  biethren,  responsible  agents,  with  immortal  souls, 
and  as  citizens  of  the  state  aiKl  members  of  femilies,  than 
as  prodncers  and  consumers  of  wealth;  not  that  the 
Ibnner  are  not  infinitdy  more  important,  but  because  to 
such  an  assembly  as  the  present  it  would  be  superfluous 
to  enlaree  upon  the  obligation  of  refonning  a  state  of 
thiijn  which  directly  promotes-  a  violation  of  the  laws 
of  (^  and  the  laws  of  ovx  countiy.  And  when  I  come 
to  the  finandal  branch  of  the  subject  I  think  I  shall  be 
able  to  shew  that  much  of  this  ill  health  and  mortality  is 
not  only  preventihle,  but^  profitably  preventible;  that  its 
cost  to  the  community  is  fiiF  greater  than  that  of  prao- 
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I  ticaUe  mcamires  fer  iu  remoTii  aod  preventioo ;  that  <br 

thete  DO  ootb^  is  DeceMair  mich  m  ought'  not  to  be  ex- 

pectedy  not  oofy  from  a  Christkn  comnmnity  as  a  reasoiH* 

able  aafriftws  bat  aa  a  politic  expenditure  by  a  wise  one, 

^  and  a  lucratiTe  mwstment  by  a  trading  one;   uid  this, 

1  while  it  will  be  the  moat  powerful  azgmncfnt  in  finrour  of 

i  these  measures  with  those  (I  tmst  mere  are  none  snch 

i  present)  who  are  most  influenced  by  these  oonsidenttions, 

will  to  those  who  act  from  higher  motiTes,  sIRlMx^  as  we 

4  examine  into    it,  a  direct    proof  of  the  habitual  abort- 

^  sightedness  whidi  Dr.  Amo4d  denominated  self-seekiDei 

and  the  incompetence  of  aelf-interest  alone,  once  so  mn^ 

*  vaunted  as  a  guide,  to  wotk  effectually  oo  a  laige  scale  ftr 

jl  the  promotion  even  of  its  own  ends. 

But  to  commence  with  our  statistics ;  the  geneial  Kwe^ 
^  rage  of  mortality  in  England  is  2*207  per  cent,  on   the 

^  population^  or  1  m  45 ;  in  fairly  healthy  districts  only  2  per 

cent.,  or  I  in  50.    I  will  compare  this  with  that  of  Liver- 
^  poolf  1  in  28*75,  about  8|  per  cent ;  Btlston  8*4  per  cent., 

^  Chester  nearly  3,  Gloucester  2*8,  Birmingham  2-7. 

That  of  the  aouth-westem  district,  which  includes  Corn- 

'^  wall,  Devon,  Somerset,  Dorset,  and  Wilts,  is  only  1  in  52, 

Jf  not  2  per  cent.,  while  that  of  the  north-western,  including 

Cheshire  and  Lancashire,  is  1  in  37.    Now  let  it  not  b^ 

-*  said  that  this  is  owing  to  extreme  poverty  and  want  of  the 

necessaries  of  life ;  the  condition  of  the  labourers  of  the 

West,  the  badness  of  their  dwellings,  the  lowness  of  their 

wages,  the  consequent  scantiness  of  tneiribod  and  dothiB^, 

tf  have  been  the  subject  of  public  animadversion.    With  tl^ 

^  exception  of  the  Cornish  miners,  the    conditioB  of  the 

labourers  throoghout  the  western  counties  is  described  as 

nearly  the  same ;  yet  in  Wiltshire,  the  ooanty  of  lowest 

1  ^ages,  the  deaths  are  1  in  49,  in  Lancashire  1  in  36.    The 

*^  average  sffe  at  death  in  1841,  was  in  Wiltshire  35  yearsi 

^  in  Lancashire  22,  at  Liverpod  17 ;  that  of  the  labourers  in 

jB  Wiltshire  33,  of  operatives  m  Liverpool  15.  At  Manchester 

in  1836  the  average  consumption  per  head  of  the  popula- 

^  tion  was  105  lbs.  of  butchers'  meat— about  2  Iba.  a  week, 

^  exclusive  of  bacon,  pork,  fish,  and  pouhiy  (what  a  di£fer- 

ent  average  would  our  county  produce!)  ;  the  average  age 

^  a{  death  was  20.    The  proportion  <^  paupers  in  nie  15 

^  principal  agricultural  counties  is  1  in  18,  in  the  12  princi- 

^  pal  manu&cturing  counties  1  in  13,  in  Lancashire  1  in  II ; 

'^  And  of  the  deatba  in  3(  millions  of  town,  and  about  ai 

<r  equal  number  of  a  countiy  popolatiota^  were  respectivelT 

^  in  1838  aad  1839  togedusr— 

^^.  Amotfs  Report  m  the  fiSer$  whkk  have  preii^ed  t& 
j^-g^^ff^  '^^'^  Gte^ow,  p.  12. 


LONDON : 

«•   J-    J^ALJCBR,  SAVOY  STRI5W,  STRAFD. 


Digitized  by 


Google 


7 

Conntxy       -     1  in  54-9 1>  of  whom  above  70      -      20  per  e«nt 
Town    -       -In  ^'16  -        -        -        -        9       » 

An  England      1 ,,  46*00  -        r        -        -      14       „    .. 

I  wiU  pot  weaxj:  you.mtli  any  more  figures,  but  go  on  to 
the  nextpoii^t.   . 

We  have  compared  district  wUh  district  and  county  with 
county ;  let  ub  now.  compare  the  mortality  in  the  best  drained, 
be«t  iMiilt,  richest  quarters  of  Bome.town*,  with  that  in  the 
poor  and  neglected  quarters. 

That  of  the  parishes  in  Eiteter 

dassed  as  well-to-do  is  -  1*28  per  cent,  or  about  1  in  78 
As  poor  ...  ^•69,  „  or  about  1  in  36 
Of  the  whole  city    -        •      2^19,       „  about  1  in  45 

The  avwage  age  at  which'the  gentry  die  in  St  George's  Parish, 

Hanover  Square,  is-        -        -        -        --        45 

At  which  the  Uboujrers 27 

Age  at  which  ^m^  iu  Liverpool  die  .  -  -  35 
At  which  operative$  ....--  15 
Age  at  which  gentry  die  in  Preston  -  -  -  47*39 
At  ^ch  operatives        ...  .        -    18-28 

Of  children  under  five  amone  the  gentxy,  less  than    - 
„  among  me  operatives,  more  than 

Mortality  in  Brecon. 

In  St  Martft  Pantk,  well  drained,  the  residence 

of  the  rich  -        -        -       -        -  2*32  per  cent. 

In  St.  David's  Parish,  ill  drained,  the  residence 

of  the  poor  ...        -        -         3*3        „ 

Where  the  aee  of'  childhood  has  been  passed,  the  greater 
proportion  of  these  deaths  are  caused  by  consumption  and 
typhus  and  scarlet  fevers  and  measles — among  infants  by 
convulsions.  !{n  round  numbers,  of  the  350,000  deaths  in 
England  and  Wales  in  1842,  nearly  80,000  took  place  under 
1  year  old,  and  nearly  140,000  under  5  years. 

25,488  died  of  convulsions. 
,     16^201  oftyjihus. 

12,807  of  scariet  fever. 

59,29 1  of  consumption. 

8,742  of  measles, 

I  must  add,  though  not  of  disease,  11,092  of  violent  deaths  or 
accidents. 

Dr.  Guy,  the  physician  to  King's  College  Hospital,  shews 
from  the  registrar-general's  returns  that  out  of  1,000,000 
inhabitants  of  towns,  more  than  27,000  die  yearly,  more 
than  19,000  of  the  same  number  in  the  country.  Out  of 
this  number  3400  in  the  country  die  of  epidemdcs,  6000  in 
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town,  being  a  difference  of  2600.  But  further,  from  conn 
sions,  water  in  the  head,  and  teething  among  infiLnts,  19 
die  in  the  country,  8500  in  the  towns,  difference  3200-— ai 
of  consumption  among  adults,  and  scrofiiloas  diseases,  arooi 
children,  out  of  the  same  number  there  are  8800  rictima 
the  countiT,  4600  in  the  town,  difference  800  fitnn  scrolbl 
add  2600  from  epidemic  and  contagious  diseases  and  22i 
excess  of  infantile  mortality ;  we  get  fiom  these  cauaes  aloi 
5500  ont  of  a  million  wasted  in  huge  towns  as  compart 
with  the  country. 

Now  with  respect  to  the  elassea  afflkted  by^  these  di 
eases — ^in  St.  George's,  Hanover  Square,  only  3  per  cei 
of  the  children  of  the  gentry  died;under  10,  but  26  per  cei 
children  of  artisans.  Not  quite  1  percent,  of  the  deatha 
the  gentry  are  catised  by  epideilncs,  but  neariy  10  per  c& 
of  those  of  the  working  classes.  Of  the  total  deaths  in  Bi 
coH,  1  in  4^  was  from  consumption,  1  in  5*1  from  epidemic 
from  consumption  1  in  12  of  the  gentrr  died,  1  in  4  of  t 
labourers;  from  epidemics,  of  which  two-thirds  wc 
under  5  Years  of  age,  1  in  7'2  among  the  gentiy,  1  in  J 
among  the  labourers.  Similar  results  are  found  in  oth 
places,  so  I  will  mention  no  more.  I  wiQ  only  rema 
that  the  difference  between  the  lives  of  tradesmen  bi 
operatives  is  generally  frtr  kss  than  that  between  trade 
men  and  gentry.  Dr.  Guy,  adverting  to  this,  says  1 
rejoices  at  it,  because  he  feels  sure  that  the  class 
tradesmen  and  operatives  will  contend  together  for  tbo 
just  rights  common  to  both — the  right  to  good  health, 
far  as  it  is  in  the  power  of  good  laws  well  administered 
confer  it. 

Now  let  us  hear  what  the  best  medical  anthcMitles  st 
about  the  causes  of  this  great  infantile  mortality,  of  thei 
fearful  epidemics,  of  this  wasting  consumption,  wmch  crea 
so  much  greater  ravages  in  our  towns,  as  compared  wii 
the  country — in  the  working,  as  compared  with  the  high 
classes. 

To  begin  with  infantDe  mortality.  Dr.  Duncan  qnoti 
the  Registrar  of  the  DubKn  Lying-in  Hospital  to  she 
that  in  1781,  befbre  ventilatibn  was  adopted  there,  eve: 
sixth  child  died  within  nine  days,  of  convulsions;  aft 
thorough  Ventilation  was  adopted,  only  1  in  20.  3d 
Toynbee  attributes  the  prevalence  of  death  from  teethii 
and  water  in  the  head  to  the  same  cause  as  convuhaoo 
namely  scrofula.  Sir  James  Clark  says  that  if  an  infai 
bom  of  healthy  parents  and  in  perfect  health  be  kept  i 
close  rooms  where  cleanliness  and  ventilation  are  neglecte 
a  few  months  will  suffice  to  induce  tuberculous  cachezi 
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or  the.s^ftds  of  coosumption*  Frofm^  AUsod  Attabutes 
'^  large  part  of  the  infamile  mortality  to  the  waot  of  ^sitx 
air  tuod  exeroi^e*.  which  U  one.  pon^ecfiU  caus^  of  scro* 
Tula-  ,  ^ 

With  respect  to  coosumptiojo,  my  friend  Mr.  Toynbee 
told  me  that  there  was  no  doubt  that  consumption  was  of 
^cJro^lQus  character,  and,  like  other  scrofula,  js  caused  by 
breathing  air  vitiated  by  repeated  respira^on;  in  his  evi* 
dence  he  quotes  M.  Baudelocque,  who,  unknown  to  him, 
had  arrived  independently  at  thje  same  conclusion --to  the 
effect  thai  if  there  is  entirely  pure  air  there  mi^  be  bad 
food  and  want  of  personal  cleanliness,  but  there  canpot  be 
scrofula;  that  the  notion  of  its  being  chieflv  an  hereditary 
disease  has  arisen  from  the  fact  thi^t  the  sai^  famUy 
usually  live  together  in  the  same  manner,  and  are  therer 
fore  idSected  by  the  same  causes^  That  scroAila  somev 
times  spares  the  children  of  scrofulous  parents,  badly  fed, 
badly  clothed,  dirty^  and  living  in  damp  and  dirty  dwells 
Ings ;  ^and  attacks  those  of  healthy  parents,  clean,  well 
fed,  and  well  clothed,  but  who  upon  ezaminatioh  always 
|,urp  out  to  have  passed  some  time  in  vitiated  air.  An 
eminent  sui^eon  quotes  several  remarkable  casej»,  among 
them  one  of  a  boy  who  had  become  s<5roftiloua .  from  a 
hatnt  of  sleepinjB;  ^ith  his, head  under  the  clothes;  he  gfiwe 
up  this  bad  habit  and  becamie  perfectly  (le^thy.  Mr.  Tomi- 
bee  told  me  that  he  had  just  restored  to  perfect  h^ih  a 
'poor  boy  who  was  eaten  up  with  scnofula,  and  on  the  point 
of  becomirie  a  cripple :  he  gave  Kim  no  medicine,  but  with 
th^  help  of  a  contribution  from  the  clergyman,  sent  him 
instead  to  the  top  of  Hampstead  Heath  for  pure  air,  and 
that  cured  him  I  think  in  two  months. 

Now  with  regard  to  fever,  the  other .  leadina  cause  of 
mortality.  "That  the  congrMation  of  person^,  says  Dr. 
puncan,  "  in  these  small  ana  pent-up  areas  where  the 
atmosphere  is  vitiated  not  by  respiration  only*'  (which  we 
have  seen  to  be  the  chief  cause  of  scrofula)  "  but  of  thp 
poisonous  emanations  which  arise  from  these  bodies^  is  an 
efficient  cause  of  fever,  is  a  fact  established  by  the  con^ 
current  testunony  of.  nearly  ever^  writer  of  eminence. 
The  o^ration  of  this  cause  in  its  highest  int^itsity  is 
shewn  m  the  case  of  the  Black  Hole  at  Calcutta,  wher^, 
out  of  146  human  beings  who  were  confined  in  a  sps^a.^qt* 
about  /fOOO  cubic  feet  (about  18  feet  square)  not  more  thion 
23  syrvived  the  night,  and  these  were,  afterwards  said  to 
have  been  attacked  l^y  a  fever  analogous  to  typhus."  It 
19  9till  disputed  among  medica)  men  whether  tne  m^la^ 
'    •  A3 
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^mg  from  decomponnff  animal  and  regetabfe  mtateTf 
such  as  the  contents  of  aui-pits  and  ceaapoola,  is  suffident 
in  ittdf  to  generate  fever;  '^but  there  ia  no  difference  of 
opinion  m  to  tbe  fact  of  the  exhalations  fiivonring  in  the 
highest  desr^e  the  extension  of  the  disease  which  has  once 
appeared. 

Before  I  leare  this  part  of  the  svbject,  I  will  inst  mentioa 
that  Hdit,  which  plays  an  important  part  with  regard  to 
animal  and  vegetable  life  (for  plants,  we  know,  die  or 
lose  their  colour  in  the  diu-k,  and  tadpoles  renudn  tad- 
pc^s  all  their  lives,  witbout  changmg  into  frogs)  has 
also  an  effect,  though  not  as  manced  a  one,  on  man- 
kind.  Dr.  Wylie  says  that  there  is  a  diilbrenoe  of  three 
to  one  between  the  sidtness  amone  the  soldiers  on  the 
^ht  and  daii^  sides  of  the  barracks  at  St,  Petersbnrgh ; 
and  Mr.  Toynbee,  Dupuytnen,  Dr.  Edwardes,  Mr.  Ward, 
and  Dr.  Arnott  distinctly  assert  that  living  in  darkness  acts 
>erv  disadvantageonsly  on  health,  especially  in  the  case  of 
children. 

I  could  multiply  medical  evidence  and  statistical  proof 
about  causes  predispofdiig  to  disease  and  favouring  its 
extension,  if  not  generadng  it,  to  an  indefinite  extent. 
The  Reports  of  the  Health  of  Towns*  ConimisaioDera,  tbe 
Works  of  the  able  and  benevolent  Mr.  Chadwick,  those  of 
Mr.  Combe,  Mr.  Quetelet,  Professor  Alison,  and  the 
Journal  of  the  Statistical  Society,  abound  with  .them. 
But  I  have  already  dwelt  too  long  upon  this;  and  now, 
therefbre,  having  ascertained  by  what  diseases  this  awfU 
mortality  is  caused,  and  under  what  circumstances  they 
are  generated  and  diflfased,  let  us  inquire  what  is  the 
actual  condition  of  those  multitudes  who  inhahit  our 
towns— K)f  our  feUow-creatures,  our  fellow-subjects,  our 
Christian  brethren  I  would  fain  have  said,  but  alas  t  to  our 
shame  be  it  spoken,  of  our  heathen  brethren  in  this  Chris- 
tian country,  would  tbo  often  be  their  more  appropriate 
designation. 

The  fiemres  which  I  have  given  yon,  what  a  melancholy 
picture  do  they  present  when  we  translate  these  mere 
numerical  results  into  the  language  of  evciy-dav  life; 
when  we  think  of  the  many  scenes  of  suffering  and  grief; 
unnecessary  suffering  and  needless  grief^  wmch  almost 
evfTv  unit  of  the  thousands  of  premature  and  preventive 
death  in  these  latter  represent,  and  the  manv  terrible 
illnesses  which  did  not  terminate  mortally!  fr  we  had 
nothing  but  these -figures,  how  to  those  who  interpret 
their  mute  V6ice   aright  do   tiiey  speak  in  language  d 
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pMttODate  appeftll  bqt  there  i»iio  lack  of  mov^  detailed 
<le«criptioDB ;  the  difficulty  is  one  of  seleotion  only ; 
whether  we  go  to  Scotland,  Ireland,  England,  or  Wales, 
whether  we  go  north,  sooth,  east,  or  west,  the  same 
deplorable  state  of  things  prevails,  with  regard  to  the 
laboming  classes.  Fikhy,  crowded,  dark,  unventilated, 
undraiiied  dwellings,  some  above  and  some  under  ground, 
— almost  without  watsr  and  almost  without  light,  and 
workshops  for  their  work,  and  schools  fi>r  their  education, 
and  churches  and  chapels  for  their  religious  instruction, 
scarcely  less  unwholesome.  , 

I  wul  begin  by  a  quotation  from  the  very  able  report 
of  m^  friend  Mr.  Clay  upon  the  state  of  Preston,  because 
in    his   compan^f  I  visited  the  other  day  the  localities  t 

which  he  des^bes,  and  saw  them  with  my  own  eyes.  | 

I  must  premise  that  Preston  is  a  very  flourishing  town 
of  about  60,000  inhabitants,  most  of  them  employed  at 
high    wages..     Messrs.    Horroeks   and    Miller,    lor    in-  ^ 

stance,  emplioy  2,000  persons,  and  their  average  wages, 
man,  woman,  and  chUd,  are  10«.  a-week  each.  It  is  con- 
sidered generally  orderly  and  quiet;  yet  such  places  as 
the  following  are  to  be  seen  there,  and  even  they  are 
cleaner  now  than  they  were  before  Mr.  Clay's  report  was  j 

pQbHdied.  i 

'^Back  Queen  Street  is  approached  by  several  lobbies  f 

leading  from  Queeo;  Street.  A. visitor,  on  entering  the 
fonoer,  finds  himself  ftcing  a  row  of  privies,  more  than 
100  yards  long.  The  doors  are  about  six  feet  from  the 
house  doors  opposite,  and  the  space  between  one  privy 
and  another  is  fified  up  with  all  imaginable  and  ummaginable 
filth ;  so  that  the  street  consists  of  a  passage  with  dwelling 
Jiouses  on  one  side^  and  a  continuous  row  of  neoessaries, 
dungheaps,  pig-sties,  ash-heaps,  &c.,  on  the  other.  The 
doors  opening  upon  it  are  in  some  cases  the  back  doors 
of  Queen  Street  houses ;  but  twelve  housea  have  their  only 
outlets,  doors  and  windows,  upon  the  disgusting  and  pes- 
tiferous passages  The  deaths  in  1^1  were  about  1  in  16  ; 
in  these  ^ueen  Streets." 

I  can  add  nothing  to  this  description — ^it  is  perfectly  ac- 
curate—but Mr.  Clay  took  me  thiH:>ugh  a  passage  under  a 
house  to  another  coort  still  more  miserable,  containing 
about  a  dosen  houses,  among  which  were  lodging  houseH 
of  the  WOTst  kind,  which  occupied  three  sides  of  a  square. 
The  fourth  was  blocked  up  by  a  wall  with  two  doorless  pri- 
viea  in  front  of  it,  in  the  full  view  of  eveiy  person  in  the 
couit^;  and  these  were  all  that  ^ose  densely  peopled  houses 
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had.    Tfab,  however,  is  nothing  to  a  district  in  Mancheirce, 
where  7000  peoole  here  only  9i  privies  amongst  them,  and 
another  where  there  are  none  at  all  to  three  or  fhor  streets, 
I  have  described  to  yea  what  I  saw  at  Preston,  one  of 
the  most  moral  and  healthy  towns  in  Lancashire.    I  w91 
now  give  vou  an  account  of  a  virit  I  paid,  in  compuij 
with  mv  benevolent  iriend  Mr.  Toynbee,  to  a  nnmlw 
of  dwellings  in    the    neighbourhood  of  Golden  Sqaare, 
close    behind   the   magniloent    thorongfa&re   of  Regent 
Street.    It  is  a  quarter  inhabited  by  the  most  respect^ 
able  of  the    labouring  classes.-     Snlmring,    bat  yet  hoc 
degraded,   they  aB  received  us  with  courtesy,   and  toc^ 
kindly  our  few  words  of  ^mpathy.    Several,  when  asked 
what  they  earned  and  what  tney  paid  for  rent,  owned  to 
poverty,    bnt  none  either  begged  or  hinted  for  nM»ey. 
They  evidently  did  not  expect  anv,  and  I  olfered  nooe. 
They  were  all  deeply  sensible  of  tne  misery  and  sickneaB 
brought  upon  them  by  the  condition  of  th^  dwelliiagB, 
the  mipossibility  of  keeping  them  clean   and  tidy,    and 
by  tiie    fetid  smells  to  which  even  habit   had  not   re- 
conciled them;  but  they  never  murmured,  or  spoke   un- 
kindly of  any  one.    These  iSumlies,  finr  the  most  part,  hawe 
but  one  room,  about  twelve  ieet  square,  in  which  fhej  deep 
and  live^  and  some  carry  on  their  trade  besides.    1  found 
many  o/their  rooms  full  of  steam  from  dothes  hung  up  to  dry 
across  the  room,  after  having  been  washed,  many  of  them 
successively  in  the  same  water,  owing  to  its  searci^.     In 
one,   besidea^  there  lay  a  child  dead  five  days.    We   did 
not  see  one  healthy  fitce,  either  of  adult  or  chfld.     Many 
children  were  ill,  some  with  measles,  some  with  fever; 
many  with  ScroAda,  which  had  covered  them  with  woasids. 
In  every  familv  we  heard  of  sickness  and  death ;  some 
had  lost  two^thirds,  hardly  any  less  than  one-half,  tfe«r 
children.    These  houses  had,  for  the  most  part,  been  onoe 
inhabited  by  separate  famiHes  of  some  fortune,  and  were 
now  partitioned  off  into  lodging-rooms,    at  rent  varying 
fipom  Ia  6rf.  a-week  for  a  very  bad  cellar,  to  5«.  fi>r  a  Ui^ge 
upper  room,  the  averace  being  about  2«.  6il    In  ne  caee 
had  they  any  but  an  intermittent  supply  of  water  at  the 
bottom  of  the  house,  which,  in  some  cases,  was  kept  in 
water-butts   of  decaying  wood.    We  never  Ibond   more 
than  one  orivy  to  each  house,  contakring  thfaty  or  Ibrty 
inasates;  this  was  sometimes  in  the  centre  of  the  heuse, 
sometimes  in  a  litde  hole  of  a  back  yard. 

Some  of  these  rooms  were  over  crowded  cow-hoasea» 
vHiers  cows,  diseased  by  ^he  hadnMS  of  M  air,  sifply 
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the  .ne]ghboiiTfaood>  with,  diseaied  milk;  some  eloie  to 
slaughter •hoiuesy  irhem  I  asw  the  iteaiii  leeking-  up  fiom 
the  hot  oaioaaee;  sone  over  eeupeoie^  desoed  out 
nt  intervals  of  from  five  to  se^nteen  vears;  the  walls 
were  filthy t  the  smelU  either*  abominamc,  or  exohonged 
S>r  a  cloteneis  etiU  more  opfMressive;-  the  paieaget  dark 
and  tortuous.  Aud  yet  here  were  litiug  the  most  re* 
spectable  of  the  labouring  cliMses^^-^porters,  policemen,  and 
such  like,  who,  though  earning  high  wages,  are  oaur 
perized  by  the  expense  of  the  sickness  brmigfat  on  them 
by  these  dwellings— dwellings  for  which  they  pay  in  rent 
for  their  one  miserable  room  as  much  as  Mr..  Ashwordi 
of  Egcrton,  a  manufacturer  such  as  this  country  may  well 
be  proud  o^  receives  ftom  his  prosperous  workpeople  for 
cottages,  whseh  I  saw,  oeiitaining  five  and  six  and  seven 
rooms  each,  with  evety  convenience. 

This  picture  is  sad  enough,  but  it  is  nothing  to  what 
easts  in  other  towns  and  oui^  parts  of  the  same  metro* 
polis.  This  is  bad  enouoh ;  but  what  must'  those  districts 
be  where  to  disease  aad  misery^  vice  and  ignorance  aud 
profligacy  are  added?  I  cannot  read  aloud  the  evidence 
atbottt  tibe  lodgin^honses  in  which  human  beings,  our 
brethsen  of  both  sexes,  are  promiscuously  packed,  inmost 
as  close  as  the.deoks  of  a  skve^ship,  in  the  very  noom 
wher&  patiems  mi^  be  dying  of  some  -eontagious  diseue, 
aay,  in  the  y^  sheets  from  which  |K>me  victim  of  typhus 
fever  has  just  been  carried  forth  to  his  grurch^^uch  ev»* 
denoeas  the  Children  Employmisnt  iJomnussioness  give 
about  the  condition  of  the  lower  •  classes  at  Sheffield,  fi>r 
instance,  or  Leeds,  of  their  preoedons  vice  or  premfOure 
decay;  or  what  I  have  heard  fixMn  eye»*wiinesBes  of  that  of 
the  chipter  proper^  at  Westqoinstcr.  But  what  must  be 
the  rehgiotts  snd  monl  *  cooseqoenaes  of  such  a  state  of 
things!  Can  we  wonder  at  the  result?  I  only  marveLit  is 
DOt  worse  than  it  is. 

AIL  evidence,  aad  a  knowledge  of  our  common  nature, 
tell  us  that  a  continual  recurrence  of  these  scenes  of  sickp 
ness  and  death,  iastsad  of  softening,  usualfy  hardens  the 
heart.  Read  .the  accounts  of  all  great  plagues  *«- the 
plague- at  Atbens-^-the  plague  at  Milan,  as  described 
either  in  the  historians  ii  the  day  and  the  biagnmhers  of 
Car^tinal  Borromeo,  or  in  the  mora  pc^ularpi^jes  of  the 
bast  ItidiBn  novel,  the.  Promessi  9po6ir*-read.  the  aocount 
of  the*  plague  in  LondoD-*«nd  you  will  see  that  in  all 
these  eases  the.  bulk  of  the  pepple  beooaM  more  reckless 
ioid  profligate  than  ever.    £(it  mdspendently  of  this,  the 
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df etdM  (kpitMion  cooaequenl  on  ill^beallk  (sod  mj  com* 

puiioQt  Mr.  Toynbee,  SMored  me  that  almost  every  one  I  taw 

WM  ailing)  tem^a  these  poor  creatoreay  with  a  nice  which 

I  we  cannot  adequately  appreciate,  to  iuiTe  recourse  to  the 

i  stimslua  of  dnniu      Glaagow  is  full  of  8pirit«sbop8y  and 

*  in  Glasgow  there  weve  more  than  62,000  cases  of  fever  id 

I  the  oourse  of  ^^y9  years !       The  temperance  moremait 

\  cannot  be  carried  on  sueoesaCuUy  in  such  dwellings  as  I 

visited. 

Kext,  the  absence  of  all  proper  oomneniences  from  the 
dwellings,  and   the  crowded   state  of   tlie  rooms,  which 
defies  ail  attempts  at  deeency  and  <  modesty,  breaks  down 
the  bsniers  ef  self-respect,  and   prepares    the  way  &r 
direct  jM'ofiagacy.      How  can  Bmnbera,   often  not  of  the 
same  &mily,  sleep  in  the  same  ssom,  nay,  oflna  in  the  ssnie 
bed,  without  great  danger  ?    Dr.  Soutlrwood  Smith  on  tim 
subject,  says:  **  I  hare  sometimes  checked  myself  in  the 
wish  that  men  of  high,  station  and  authority  would  rnat 
these  abodes  of  tbeur  less  fortunate  feUow-creatores,  and 
witness  with  their  own  eyes  the  scenes  presented  then: 
for  I  have  thought  the  same  end  mig^t  be  answered  io  s 
way  less  disagreeable  to  them.    They  Iwve  only  to  go  to 
the  Zoological  Gardens,  and  to  observe  the  state  of  society 
in  that  large  room  af^MPOoriated  to  a  particular  chus  if 
animals  (the  monkeys]^  men  every  want  is  leiieTed  and 
every  passion  and  appetile  gratified  in  fidl  view  of  the 
whole  community.     In  the  filthy  and  crowded  streets  in 
our  large  towns  and  okies  you  see  human  &ees  retrognKl- 
ing,  sinking  down  to  the  bvel  of  these  bmte  triiMB,  and 
you  find  manners  a^mpEiate  to  the  deoradation."    Etm 
Httle  can  schools  or  ssrmons  do  for  people  who  lire  thosf 
Shall  we,  who  cheerfullv  paid  twenty  milliona  to  rescue 
the  negroes  fiK>m  esrthly  taakmasten,  aaake  no  exertion 
to  rescue  tens  of  thousands  of  our  coantiymen  from  a 
slavery  more  degrading,  whose  consequences  last  beyosd 
tiie  graved    I  ssid,  is  this  to  be  tolerated  in  a  Christian 
•oountry  f  —I  would  ask^  is  it  to  be  aoquieaced  in  b^  a 
prudent  one?    Do  we  not  know  that  vice  leads  to  cniae 
—  that  disregard  of  God'fe  kw  leads  to  the  violatios  of 
human  kws?    Take  the  retum  of  any  gaol,  and  see  how 
'  many  more  offisnoes  originate  in  drhnkenness  and  profli- 

gacy than   in   distress.     I  will   take   that   of  Presto^ 
becsxise  Mr.  Clay,  the  chaplain  there,  being  trusted  and 
loved  by  his  &Ilen  but  not  inedaimable  fio^  has  the  best 
j  means  of  learning  their  previous  hisloiy.     Out  of  About 

1000  men  and  200  women,  only  ao  men  md  16  woowd 
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nete  led  to  the  ebmitdssibn  6f  the  bfRnste  thif' were  iiSi^ 
piisoDed  for  by  distress.  Oat  of  801  sessioiis  eases  tbere^ 
drunkenness  wife  the  cause  of  124,  and  pro6igBcy  of  99 ; 
distress  of  12. 

I  told  yon  that  the  quarter  of  London  I  visited  contained 
the  best  of  the  working  classes.  Few,  if  any,  af«  bom 
there.  It  is  a  idiifling  population.  Mr.  Toynbee  told  me 
that  almost  all  the  children  who  survive  tho- dangers  ei 
that  pestiferous  air,  leave  that  quiet  and  oi'derly  quarter, 
as  they  grow  Up,  and  migrate  to  some  of  those  more 
dreadful  places  where  wickedness  finds  «  congenial  home 
in  the  midst  of  lUth,  disease,  and  death.  Read  the  Keports 
of  the  Constabulary  Commissioners,  and  learn  from  the 
adventures  and  narratives  there  recounted  by  prisonera, 
what  deep-seated  and  wide- spreading  eVil*  pervades  our 
social  state. 

Why  should  creatures  lifin^  so  wretch^edly  fear  a  change 
for  the  worse  f  They  have  nothing  to  lose  iri  this  world; 
and  such  is  their  ignorance  that  the  next  has  no*  terrors 
for  them.  Take  again  the  gad  returns  of  Preston  :  of  the 
prisoners  tried  fer  felony,  8eventv«4hree,  IgmatiMl  of  tlM 
Saviour's  name,  were  ^unfliar  with  the  histories  of  Dick 
Turpin  and  Jbdc  "Bheppard:  A  larger  per-eeutage  of  the 
others  kaiew  these  histories  better  wan  the  names  of  the 
montiis  of  the  year,  or  the  meaiung  of  the  words  ^  vice  **  and 
"  virtue.'*  Mr.  Clay  mentfons  a  map  of  the  town  coloured 
darker  according  to  the  intensity  ot  filth  and  squalor,  with 
the  houses  marked  on  it  where  criminals  had  resided, 
and  where  epidemics  had  caused  death ;  and  stims  up  the 
result  by  saying  that  ^^  dirt,  diseasie,  and  crime  are  concur* 
rent."  Read  Parent  Duch^elet's  Account  of  the  DwelHngs 
and  Habits  of  the  *^  Classes  Diingereuses  **  at  Paris,  and  you 
will  only  wonder  that  the  French  Revolution  was  not  more 
sax^uinary  and  terrible. 

One  other  circumstance  just  deserves  notice,  tiaraelv, 
that  fever  chiefly  carries  off  men  between  twenty  and  forty 
—heads  of  fknuiies.  In  the  popidation  of  an  unhealthy 
town  there  is  therefore  always  a  much  larger  proportion 
of  young  men  than  in  a  healthy  one.  This  comparative 
absence  of  the  influence  of  older  and  therefore  more  mode- 
rate men  from  the  masses  in  these  towns  is,  as  fiu*  as  rt 
goes,  an  additional  element  of  disturbance  there.  But  iu 
truth  there  are  too  many  other  demoralizing  influences  at 
work,  such  as  the  lack  of  all  instruction,  or,  where  instruc- 
tion is  given,  the  lack  of  moral  and  religious  training, 
without  which  instruction  is  ComparatiV^lv  valueless-— 
the  high  price  of  youthful,  as  compared  with  adult  labour. 
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and  the  ooaflcqueat  UMiepemlenGe  among  youag  pc 
of  parenUl  fiwUojul-r'to  allow  us  to  attribute  the 
state  of  Sheffield:  and  other  towns  to  thfi  pooditM 
their  dwellings;  hut  I  think  I  have  succeeded  in  sb 
that  thay  have  had  their  share  in  producing  tt^  nuit 
^r  the  following  Report  of  the  Commissionec,  Mr 
monds : — *^  Habits  of  drinking  begin  at  aa  eajlj  age 
(he  evAdeaca  inigbt  have  been  doubled  which  attest 
early  commenoeqi^i^t  of  profligate  intercourse  among 
and  gids/*  After  som^  further  details,  he  savs,  "" 
beiqg  the  Mse^  it  is  by  no  means  surprisuoig  that  c 
and  outrages  of  no  ordinair  description  should  occi 
■SheQield*  Within  a  year  o£  the  time  of  my  visit  (1 
a  large  body  ojT  men  and  bpys  marched  on  it  in  the 
of  night,  and  a  'very  large  quantity  of  crows*-feet  to 
horses,  pikes,  and  combustibles,  were  found  on  t 
in  their  houses,  and  M^  pn  the  nuuL  Several  were  pie 
to  fire  th^ir  own  houses.  .  I  name  this  as  a  further  i 
tration,'*  he  adds,  '*  of  the  periloua  ignorance  and 
[H^vaiUng  among  that  young  class  between  hoys  and 
grown  n^en*  who  were  known  to  be  the  chief  actors  in  t 
aeeaea." 

We  haye  now  had  9^  f«dnt  description  of  the  state  of  i 
of  our  la^e  towns,, and  have  just  glanced  at  the  social 
poUtical,.  1^  well  aa  the  nu^  and  religious,  oonseqoe 
^resulting  from  this  state  of  things ;  let  u^  next  inquire  \ 
is  the  cost  of  it.  This  most  be  considered  under  aei 
beadsr 

It  may  be  premised  i^  a  general  principle,  that  a  cr 
Jial,  and  next  in  deggree  a  sickly,  oopulation  must  be 
pensive  to  a  community.  The  wealth  of  a  qountiy  con 
u  the  wealth  either  in  the  property  or  lidwur  of  its 
habitants  individually  and  collectively.  The  sick  and 
criminal  have  to  be  supported  themselves,  with  their  £i 
lies,  out  of  the  prop^y  pf  the  country.  The  crim 
inflicts  a  heavy  ei^penae  upon  society  besides,  io  j 
oautionary  measures,  such  as  police;  in  loss  and  wa 
such  as  robbery  ^d  arson;  in  prosecution  and  in  6 
seqjnent  punishipent  (except  in  the  caae  of  public  exe 
tions  or  whipping,  which,^  though  not  directly  expend 
•exhibits  to  the  people  a  brutal  and  brutalizing  spects 
and  excites  sympathy  rather  than  terror  in  the  beholde 
It  was  calculated  the  expense  and  loss  to  the  town 
Liverpool  (with  a  population  of  220,000)  arisii^  ,^ 
Uie  viee  and  crime  of  4700  vicious  characters  resid 
there,  was  £700,000  a  year :    a  statistical  society  tb( 
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thinlung  this  caloulation  wbjb  ezorbitanty  wem  cavefuUy  over 
it,  and  pronounced  that  it  was  rather  under  than  over  the 
mark.  The  number  of  dej^dators,  offenders,  and  sus- 
pected persons  in  Liverpool  is  1  in  0A  in  Bath  1  in  87 ;  in 
Bristol  1  in  31 :  in  Newcastle-onoTjne  1  in  27.  In  all 
these  the  mortality  among  the  poorer  classes  is  very  great. 
We  have  seen,  to  use  Mr.  Clay  a  words,  that  dirt,  disease, 
and  crime  are  concurrent;  so  we  majr  reasonably  assume 
that  sanitaiy  measures,  thoueh  insufficient  of  themselves  to 
cope  with  the  depravity  of  ttie  human  heart,  will,  as  fieur  as 
they  go,  tend  to  improve  it. 

vVe  have  taken  now  the  most  obvious  expense  arising  out 
of  sickness:  let  ]jb  eitaminea  little  fturther. 

While  the  man  is  sick,  not  only  is  he  consuming,  but  he 
la  also  not  earning.  The  fever-bill  should  include  the 
minus  as  well  as  the  plus.  If  a  man  who  was  earning  lOs. 
a  week  falls  ill,  and  with  his  fiunily  costs  the  parish  or  hk 
club,  or  takes  out  of  the  savings*  bank,  10&  a, week,  the  loss 
firom  preventible  disease  to  society  will  be  increased  by  the 
lOs,  worth  of  work  which  he  has  not  done.  In  the  calcula- 
tions of  the  cost  of  illness  in  several  towns,  which  I  will 
presently  submit  to  you,  the  loss  of  a  man*s  labour  weekly  is 
estimated  at  10<^  of  a  viroman's  at  6s, ;  giving  an  average  of 
7s.  Gd,  for  each  adult  individual* 

But  all  who  fall  ill  do  not  die.  It  has  been  calculated 
from  the  books  of  a  great  number  of  sick-clubs,  hospitals, 
&c.  &c.,  that  onlv  one  in  twenty-eight  of  those  who  are  ill 
die,  and  that  each  illness,  long  and  diort,  may  be  averaged 
at  a  fortnight ;  then,  in  a  population  where  the  mortality 
is  3  per  cent,  per  annum,  there  would  be  three  constantly 
flick ;  each  individual  would,  on  an  average,  have  eleven  or 
twelve  days*  sickness.  Dr.  Phtyfair  takes  it  at  three  weeks. 
Dr.  Southwood  Smith  finds  that  in  the  Fever  Ho^ital 
one-seventh  die ;  that  the  average  Lenoth  of  absence  nrom 
work  of  each  patient  is  six  wee)^ ;  and  that  each  case,  where 
the  patient  recovers,  costs  about  £1. 

But  this  is  not  all  Let  us  for  a  moment  put  out  of 
Tiew  the  spiritual  jpart  of  man,  whidi  most  live  for  ever 
in  happiness  or  misery,  and  let  us  consider  him  as  a  pro- 
ducer of  certain  thinga  wanted  by  society.  Let  us  con- 
sider the  country  as  a  large  farm,  and  the  inhabitants  as 
stock. 

For  many  years  of  a  man's  life  he  is  quite  incapable  of 
supporting  himself.  At  an  age  when,  by  means  of  their 
instmcts,  all  other  creatures  are  able  to  provide  for  them- 
selves, he  is  still  helpless,  and  for  many  years  after  in 
these  densely  peopled  countries)  though  not  wholly  un- 
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'  productive,  he  is  not  worth  his  meat,     it  is  obvious  tlat 

the  wealth  of  society  can  only  be  increased  by  the  avenge 

of  mankind's  living,  ^  by  uieir  labour   they  have   pro- 

;  duced, — Ist,  more  than    they  conaiuned  wmle  childreo; 

j  2nd,  more  than  will  be  necessary   to  provide  for  them 

I  when  they  become  again  incapable    of  work.      Professor 

I  Maccnllocn  considers  that  hj  the  time  a  man  comes  to  bis 

fbll  strength,  he  has  300^ .  of  capital  invested  in  him.    On 

the  average,  men  in  good  health  go  on  working  till  60  or 

^  years  of  age ;  if  he  dies  before,  there  is  a  loss  to  the 

1  community  of  the  labour  that  might   have  been  expected 

of  him. 
*  The  proportion  of  early  deaths,  even  in  healthy  places, 

]  is  so^  great  that  we  cannot  expect   so   high   an  average 

duration  of  life ;  but  there  seems  to  be  no  reason  why 
the  average  length  of  life  should  not  reach  that  of  the 
Ulverstone  district  in  Lancashire,  or  the  Tiverton  district 
in  Devonshire,  where  I  know  of  my  own  knowledge  that 
there  are  nianv  unhealthy  circumstances  admitting  cf  im- 
provement. The  Tiverton  average  is  41  years  6  months  fcr 
all  born,  and  62  years  4  months  for  each  above  20  years. 
Taking  this  standard,  every  individual  in  Liverpool  loses  on 
an  average  21  years  of  his  liife,  and  every  adolt  12^,  Now,  in 
Plymouth,  every  individual  on  the  average  loses  9  years 
S  months,  and  every  adult  4  years  8  months ;  which  ^yes 
-a  loss  in  labour  to  each  adult,  on  an  average  of  91^,  taking 
the  money  value  of  productive  labour  in  men  at  10«^  in 
women  at  5«.,  or  each  mdividual  at  7«.  6rf.  a- week  ,•  but  these 
averages,  after  aH,  do  not  represent  the  whole  force  of  the 
case ;  fever  kiQs  about  one-eighteenth  of  all  who  die,  and 
we  know  that  it  kills  more  between  25  and  40  than  at 
all  the  other  ages.  It  is  almost  entirely  a  preventible 
I  disease. 

\  What  should  we   say  of  the   farmer  who  reared  his 

colts  only  to  let  them  <ue  of  preventible  disease  just  jAcr 
they  came  into  work?  and  is  not  our  folly,  to  say  nothing 
of  our  cruelty,  as  great  in  rearing  labourers  only  to  let  them 
be  cut  off  just  as  their  labour  has  begun  to  be  profitable  to 
the  community  ?  Of  course,  the  most  valuable  labouring 
population  to  a  country  is  that  Whidi  contains  the  largest 
;  proportion  of  effective,  and  the  smallest  of  non-effectitc 

persons. 

We  have  already  considered  the  expenses  of  sickness 
under  three  heads  :— 1st,  iU  direct  cost  in  the  mMntenance 
and  attendance  on  the  sick  and  their  &milies ;  2nd,  the  loss 
it  entails  of  what  the  sick  were  producing  while  they  wei« 
well,  and  would  have  continued  to  prepuce  if  they  oBa 
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itimied  well ;  8rd,  the  loss  it  entaOfl  upon  the  community; 
cutting  off  pfematiirely  nmnhera  who  dSe  before  they  have 
>aid  to  tlie  communit  j  whut  their  maiDtenance  cost  before 
*y  Were  able  to  midntain  themselyes.'  Let  ua  examine  a 
^le  further  Into  its  workings. 

In  general  there  is  a  certain  (juantity  of  employment  in 
ch  j^ace,  which  employs  a'  certain  number  or  hibourenr. 
hen  these  get  regular  work  at  regular  wages,  thef  usually 
irry.  If,  instead  of  filling  up  the  same  place  till  between 
and  60,  which  in  the  course  of  nature  he  might  perfectly 
^  the  head  of  the  fiunily  is  prematurely  cut  off  at  25  by 
eventible  disease,  what  happens?  Bis  widow  and 
ildren  are  left  dependent  on  the  parish,  and  his  place  is 
led  up  by  anoUier,  who,  on  the  strength  of  it,  does  as  he 
d  done — ^marries  and  has  a  family.  In  this  manner,  three 
ccessive  labourers,  all  having  fimulies  on  the  parish,  some- 
nes  occupy  in  torn  a  place  which  one  man  might  have 
led  during  the  whole  time.  This  happens  fiiequently  in 
iwholesome  employments  or  situations ;  that  is,  employ- 
ents  or  situationa  which  our  ignorance,  our  carelessness, 

our  selfishness  allow  to  be  unwholesome.  No  employ- 
snt  necessary  for  our  support,  and  few,  if  any,  indis** 
'Usable  for  our  comfort,  or  even  luxury,  are  inevitably 
.  The  manufacture  of  glazed  cards  is,  I  believe^  sdll  one ; 
e  need  not,  and  ought  not  to  use  them.  Many,  as  at 
-esent  conducted,  are  unwholesome,  but  need  not  con^ 
Que  BO. 

The  dry.grinding  at  Sheffield  was,  in  all  factories— and 
^ntinuea,  I  am  asmuned  to  say,  in  some— so  pernicious  to 
>alth,  that  a  medical  man  told  me  he  had  actually  observed 
le  meet  drunrken  men  were  the  longest  lived  among  them, 
mplv  because  they  spent  in  the  destructive  sw8LLlowin| 
[  spirituous  drinks^  many  hours  which  the  others  passed 
I  tne  still  more  destructive  swallowing  of  dust  from  the 
rindstones*  A  complete  preventive  of  this  evil  was  dis- 
)vered,  but  some  masters  refused  to  put  it  up,  and  many 
orkmen  refused  to  use'  it,  firom  the  fear  that  the  wages 
f  their  work  would  be  reduced  if  it  were  rendered  less 
eadiy.  "  A  short  life  and  a  merry  one."  Can  a  rnore 
telancholy  corroboration  be  afforded  of  the  previous 
ridence  1  bad  given  yoo  respecting  the  degraded  state  Of 
heffield? 

In  this  manner  the  families  of  several  short-lived 
ibourers  successively  may  be  said  to  be  called  into  exist* 
ace  by  employnient  which  only  suffices  fbr  the  main^^ 
snaace  of  one»  and  which,  if  the  health  of  the  labourers 
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Ud  been  attooded.  to,  would  onlj  hav«  calkd  one  m 
existence  during  the  natural  duration  of  a  man's  wote 
career.  Thus  jou  see,  that  besidea  the  reckless  and  m- 
provident  unions  formed  by  the  degraded  rictims  of  om 
selfishness  and  neelect,  whom  we  have  1^  in  a  bratsl  state, 
and  from  whom,  therefore,  we  have  no  right  to  emect  the 
torewghty  the  nrudence,  the  love  of  decency  and  of  ifide- 
pendence  which  ought  to  characterize  a  free  man;  besidei 
these,  there  are  a  number  of  marriages  annuallj  eeatmwi 
nut  imprudenUy  or  improperly,  by  periectly  respectable  and 
prudent  persons  in  the  receipt  rf  wages  quite  juBti^ 
their  takmg  spoh  a  step,  n^ose  prucfence  and  mdmoy, 
nevertheless,  is  neutralised  throv^  our  nedect»  ind 
rendered  inoperative  to  protect  their  fiunilies  fitan  tH 
(^[nidation,  and  the  community  from  the  expense,  of  «»• 
chialrehef.  ^  '^ 

Professor  Owen  gives  us  18  per  cent  out  of  the  totsi  coU 
at  tne  paupers  of  the  Lancaster  union,  as  ^  cost  of  main* 
^imng  the  widows  and  orphans  of  huabands  and  &then,  aQ 
^ing  under  60,  whose  average  age  at  death  was  38j  yeara 
Mr.  Cliiulwick  calculates  that  about  27,000  cases  of  widow- 
Iiood  and  100,000  of  orphanage  arise  from  preventiWc  aod 
removeable  causes,  every  year,  in  England. 

Now  let  it  not  be  supposed,  as  it  is  by  some,  that  fever  and 
pestilence,  except  in  the  extremest  cases,  tend  to  dimiDuii 
population;  quite  the  contrary.  In  Glasgow,  where  the 
mortality  is  fiightfiil,  and  the  average  duration  of  life  is  v«j 
abort,  when,  in  the  year  1887,  the  deaths  from  fever  were 
more  than  2000  (nearly  1  per  cent,  on  the  population),  the 
burtbs  were  more  numerous  than  the  deaUM.  Sdll  more 
responsible  and  immortal  beings  yearly  brought  into  the 
world  (with  what  prospects !)  than  are  untimely  remofed 
to  another,— Aks  I  must  we  not  shudder  when  we  ask  again, 
with  what  prospects  ? 

In  Tery  extreme  cases,  certainly,  ftmine  and  pestaeooe 
do  diminish  population ;  they  did  ao  laigdy  during  the 
oecUne  and  fall  of  the  Roman  Empire,  when  nature  re- 
sumed her  swav  over  vast  districts  long  aubdnsd  by  man's 
industry,  and  the  stillness  of  the  forest  succeeded  to  the 
busy  noise  of  cities.  They  have  done  so,  as  the  prophets 
toretold,  m  the  plains  of  Babyloo  and  hills  of  Palestine. 
J3ut  this  extreme  check  to  population  can  hardly  be  said 
to  apply  to  a  rich  and  flourishing  countiy  like  oars,  moch 
less  to  a  Christian  country,  where  the  law  most  propenj 
says,  that  no  one  shall  starve  while  his  neighbour  has 
enough  and  to  spare.    The  two  causes  already  mentioBed, 
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undy,  the  recklessoess  of  the  degraded  chi88»  and  the 
ipid  succession  of  occupants  of  each  workman^s  phtce, 
uite  account  for  it — with  one  other  circumstance  which  I 
ill  not  scruple  to  mention^  for  on  subjects  like  these  it 
>  necessary  to  speak  plainly.  Mr.  Toynbee  assures  me 
lat  the  prevalence  of  in&nt  mortality,  by  releasing  the 
lather's  system  from  the  drain  which  the  nourishment  of 
le  child  entailed  upon  it,  tends  to  the  increase  of  popu* 
ition.  Thus  are  the  Uttle  victims  multiphed  only  to  be 
fiered  a  sacri6ce  to  the  Moloch  of  our  selfish  careless- 
ess. 

But  I  have  not  yet  done  with  the  pecuniary  losses 
ttendant  upon  ill  health  and  mortality ;  there  comes  the 
cpense  of  funerals.  This  k  no  small  itenu  The  ftmeral  ex- 
ensesof  this  country  amount  to  about  6,00Q,000^.  ayear,T— 
o  slight  sum — ^much  of  it  employed  as  in  this  town  at  present, 
bon^h  I  am  glad  to  find  it  is  not  to  be  for  much  longer,  in 
^lacing  the  dead  where  they  wiU  do  the  greatest  possible 
Qjury  to  the  living,  where  thej  will  as  soon  as  possible, 
ning  others  to  lie  by  their  side,  who  yrUX  in  their  torn 
tdd  to  the  destructive  agency  already  at  work«  and  bring 
i  yet  larger  supply  to  swell  the  grave-yards  even  to  over- 
lowing,  to  pollute  the  air,  to  poison  the  springs,  to  harrow 
he  sensibilities  of  the  survivors,  or  afier  a  time  render 
hem  callous  by  accustoming  them  to  painful  and  reyolt- 
ng  spectacles.  Now  not  only  are  the  dealhs  too  many, 
>ut  they  occor  too  aooo.  Think  what  the  compound 
nterest  of  the  funeral  expenses  must  be,  for  a  numoer  of 
)ersons  who  die  at  25  instead  of  living  to  6^1  and  quite 
ncidentally  I  will  take  the  liberty  of  saying,  think  what  . 
the  compound  interest  for  forty  years  must,  be  for,  sueh 
extravagant  charges  as  the  present  charges  for  interment 
n  this  country,  compared  with  the  smaU  #um  for  whielt 
the  last  sad  ntes  are  &r  more  f^prppriately  and  decently 
lone  under  municipal  legislatioi^  at  Paris^  at  Frankfort, 
ind  elsewhere  on  the-  continent !  In  the  calcidjition  of 
»qpense  caused  to  the  countiy  by  preventible  4iseaj»e,  each 
funeral  is  put  down  at  51^  a  very  moderate  aum  indeed. 
Ibis  bss  at  Liverpool  amounts  ta  more  than  13,0002.  a 
^ear ;  in  Plymouih  to  230^  taking  the  duration  of  lifeat 
Fiverton  as  our  standard. 

I  win  now  read  yoa  some  calculations  of  the.  losses  from 
31  health  and  death  ta  sefveral  towns,  im^luding  Plymouth, 
lU  framed  on  the  basis  I  have  endeavoured  tO:  exphuip  to 
jrou.  [These  are  omitte4«  as  not  likely  to  profve  iEiteresting 
to  the  general  reader.    The;  Preston  Tabl^  at  p9ge  32, 
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may  be  taken  as  a  fair  specimen   of  the  general  resolu 
alR>rded  by  the  tables  for  other  towns.] 

I  have  now  traced  the  ill  health  of  towns  through  some 
of  its  consequences  upon  pubKe  morafitj,  upon  public 
tranqoillityt  upon  public  wealth ;  I  haTe  attempted  veiy 
feebly  and  shortly — finom  the  mouths  ofone  or  two  witnesses 
only,  f<Nr  I  could  not  bear  to  dwell  long  on  such  painful  de* 
taiia^o  lay  before  you  the  condition  in  which  vast  numbers 
of  our  poorer  brethren  live  and  die.  Harrowing  and  ap- 
palling as  is  the  picture— and  I  can  truly  say  that  met  read- 
ing some  papers  of  Mr.  Alison*s  on  pauperism  in  Scotbmd, 
and  some  of  the  official  documents  to  which  I  have  referred, 
I  was  haunted  at  night  by  the  dreadful  imaees  which  my 
reading  in  the  day  sugsested — ell  this  accnminated  mass  of 
spiritual,  social,  and  physical  evil  never  for  a  moment  led 
me  to  despair. 

I  entered  upon  the  study  of  these  questions  some  yesrs 
since,  with  the  most  perf^  conviction  that  in  these,  as^  in 
all  the  other  workings  of  the  Almighty,  further  invest^tion 
would  shew  that  the  course  of  action  dictated  by  Christian 
charity  would  prove  to  be  that  required  by  enlightened 
poKcy ;  with  the  fullest  confidence  that,  inscrutable  and 
mysterious  as  these  dark  dispensations  at  first  appeared,  laws 
and  principles  must  be  discovered  in  these  events,  which,  to 
use  the  words  of  MQton,  would  '*  vindicate  the  ways  of  God 
to  man  ;**  and  so  it  has  proved. 

We  have  considered  the  cost  of  the  111  health  of  towns; 
now  for  that  of  the  remedies.    We  have  seen  genera&y 
that  disease  in  them  is  mainly  attributable,  Ist,  to  defec- 
tive veiitila1i<Mt,  that  is,  an  insuffident  provision  fbr  the 
removal  of  foul  and  the  supply  of  fresh  air;  2nd,  defec- 
tive sewerage,  which  allows  contamination  of  the  general 
atmosphere  of  a  place;  and,  Jfrdly,  a  defective  supply  of 
water  for  carrying  off  the  filth  and  for  washing  the  house, 
utensils,  food,  clothes,  and  person,  and  for  drinking.    AH 
these  three,  and  especially  the  two  latter,  are  so  intrawtely 
connected  that  it  is  imposinble  to  separate  them.    How 
can  you  ventilate  to  advantage,  if  instead  of  fresh  air 
the  open  window  only  adttiits  poisonous  gases  ?    How  can 
the  sewers  be  kept  clear,  or  the  bouse  or  person  or  clothes 
clean,  without  an  abundant  supply  of  |^ure  soft  water? 
How  can  pure  water  or  pure  air  outside  a  house  benefit 
the  inmates  who  breathe  over  and  over  again  the  air  in- 
side it,  and  thus  impart  a  firowsy  taint  to  the  niost  scnmo- 
lously  washed  furniture,  clothes,  and  persons  ?    And  when 
the  space  is  too  confined  that  is  allowed  for  the  rooms  m 
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le  bouses,  the  houses  in  the  atreets,  and  the  sCt^eets'in  the 
^wns,  how  can  light  and  air  reach  the  iofaahitanti  ? ' 
To  begin  with  dminage.    The  Health  o<^ 'Towns  Com- 
dsdoners*  Beports  have  shewn  that  out  of  fifty  of  the 
>wns  to  which  thiese  inqmriea  were  directed,  in  scarcely 
ae  can  the  sewekrage  or  drainage*^  pronouDced  com* 
lete  or  good,  whilst .  in  seven  it  is  indififerent,  and  in 
>rty-two  decidedly  bad^  as  regards  the  diatritits  inhabited 
y  the  labouring  daaset.    One  of  the  moat  serious  causes  of 
efectiye  drainage^  and  consequently  of  widely  spreading 
ources  of  ill  health,  arises  firom  ^the  ponding  vpof  water 
rithin  towns  for  the  purposes  of  navigation,  as  at  York, 
for  the  bad  effects  of  wfaicbsee-Mr.  Smith  of  Deanston's 
tepOTt)  and  still  more  frequently  for  the  sake  4^' water 
K)wer,  as  at  Manchester,  Birmingham,  and  many  6ther 
places  at  home  and  abroad.     The  more  usual  eoutrce  of 
oischief  is,  either  the  ahaenceof  all  sewers  or  their  defec- 
ive  construction;,  where  there  are  no  sewers  there  are 
cesspools,  which  act  as  so  many  cenlrea  fbr  the  dissemina- 
ion  of  fever :  I  could  quote  numberless  prooiis  of  this^  " 
nit  I  yesterday  heard  of  one  in  Plymouth,    llie  house  in 
vhich  my  respected  friend  Br.   Cookworthy  lived,   was 
(hut  up  after  several  deaths  had  occurred  there  ^hile  a 
ichool  was  carried  on  it:   tindemeath  there  was  found' 
i  cesspool  formed  by  the  stoppage  of  a  dndn  ;*  the  accu^ 
[ni:dation  was  removed,  and  the  house  beeamc  healthy. 

Bu(  where  there  are  sewera,  in  the  great  majority  of  cases 
they  are  made  too  large  and  flat  instead  of  «irouiar  at  the 
bottom— in  shott,  square  instead  of  «gg-shaped,  widi  others 
Eall^  into  them  at  right  anglee  instead  of  easy  curves. 
The  result  is,  that  the  action  of  the  wkter  Upon  all  inso- 
luble matter  froatmg  within  is  enfeebled,  and  deposits  are 
formed.  Beside,  pwadoxical  as  it  may  apneai^  their*  ten- 
dency to  choke  is  increased  by  their  size.  No  one  has  hdf  ' 
so  often  known  the  waste  pine  of  a  watei^closet,  which  i?  ' 
never  more  than  nine  indnes  '  and  seldom  ^sd  much  'in 
diameter,  choke,  because  the  .water  flis  it  ooolpletely,  or 
flushes  it  as  it  is  called,,  and  them  fbroes  alonff  everything 
whether  fluid  or^aolid^  besides,  in-  the  huf^  dndns  a  most 
pernicious  apace  ia  left  above,  hv  whicii  the  nses  pass 
upwarda  with  a  current  directly  vie  teverse  of  tliat  of  the 
fluid,  andget  thf«fu{^  the  ignatinga  into  the  streets.  There 
are  sevem  caaes  mentioned  in 'which  houses-  opporite  a 
grating,  especially  when  ob  the  erown  of  a  hill,  have 
been  ooostantly  attacked  by  fever ;  from'  which  we  learn, 
that  gratings  sbould  never'  be  placed' on  elevated  spots, 
for  they  cannot  act??  there  to«itirry  off  any  drdn*  w*ter,b€l. 
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cause  that  has  a  tendency  tti  descenii, — ^hUi 
like  a  cbiniDey  to  cury  tip  the  tHjimiioua  ga 
th^  draitiK,  for  that  tiaa  n  tendeiity  to  nacend 
ought  to  be  much  leis  frequent^  aod  eoottiv* 
Mr*  Strnth  of  Deansioa^s,  or  Mr.  FodenX 
eq  sally  simple  plaoi  lo  aliow  a  passage  dowi 
water  and  noae  upwards  for  the  stinfc. 

Thia  ia  not  all.  The  brick  arch^  are  i 
and  v^heD  made  msaH^  without  proper  i 
being  poroua,  much  deleleriou*  naatt^r  « 
them.  In  all  the  smaller  drains^  pipe-i 
two  to  twelve  incheit  in  diameter,  gUj^ed 
reuders  them  impen'ious  except  at  the 
be  u»ed  at  a  great  reduction  of  cost  and 
efficacy,  Mr,  Fodea,  Mr.  Butler  Williai 
Mp.  Biers,  and  Mr.  G^ithrie  gire  Ml  p 
directions  on  this  subject,  in  dieir  ervid^ 
Health  of  Towntt'  CommissioneFB.  Mr.  1 
a  cheap  and  effectual  house  drain  to  b 
lOd.  ft  foot,  and  Mr.  Fodo^  a  small  drain 
or  «trt.^et  at  It.  Gd.  The  extravagant  cos 
under  the  prejietit  ay  stem  of  construct  i'^" 
nient  in  London  and  other  towna  c; 
tticts  to  be  left  utiaewcred;  or  even  \vl.. 
are  provided,  preveni  the  inhabitants  of  t 
their  side  from  deriving  any  benefit  from 
expense B  of  communicating  with  the  acwer 
great,  that  many  foregp  doing  bo  rslber  t 
heavy  chains  for  being  allowed  to  get  rid  o 
for  the  sake  of  their  neighbours'^  health  as 
own,  th^  ought  to  be  discouraged  or  even 
keep.  They  are  now  reluctantly  compelled 
their  filth  m  cesapook,  or  discbargo  it  tnl 
Opening  a  drain  into  a  sewer  is  in  some  p]& 
a  crime  instead  of  a  duty  ;  it  has  to  be  pud  f 
lege,  instead  of  being  required  by  law  na  a 
which  no  option  should  be  le(^. 

But  indeed  no  system  of  sewerage  can 
which  allows  the  im  purities  of  a  town  to  trickl 
in  a  semiljuid  ^tate,  undiluted^  except  by  oecasi 
instead  of  rapidly  swept  off  by  a  body  of  w 
enoiigh  to  drive  anything  before  it,  in  thort  by 
flushing.  Dr.  South  wood  Smith  ^aya,  that  d 
water  do  more  h^irm  than  good^  br  difl^ 
gBkses  through  their  gully  holes.  This  cftn 
when  the  supply  of  water  is  copious;  and  tl 
to  the  quefltiou  of  the  supply  <k  water  geoei 
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xAd  yoa  was  inseparable  from  that  of  dndnage.  How 
;he  refoae  of  a  town  which  is  full  of  the  yery  fertiliztng 
elements  which  we  have  been  impotting  in  the  shape  of 
^uano,  bone-dust,  &c.,  at  a  vast  expense  even  from  the 
ntipodes  while  we  let  them  run  into  the  sea  at  home; 
LOW  this  may  be  turned  into  a  profitable  account  and 
nake  food  for  ns,  instead  of  fever  as- at  present,  I  will  men- 
ioa  presently  :  but  of  the  50  towns  before  mentioned  the 
leport  of  the  Commissioners  states,  that  in  onlv  6  could 
he  arrangements  and  supplies  of  water  be  deemed  in 
my  comprehensive  sense  good,  whilst  in  13  they  are  in- 
lifierent,  and  in  32  they  appear  to  be  so  deficient  as  to  be 
pronounced  bad,  and  so  ^  as  yet  examined  frequently 
aferior  in  purity. 

I  beibre  said  that  many  towns  are  hardly  supplied  at 
U  with  water — there  the  inhabitants  have  to  dig  weUs 
or  themselves  at  a  vast  expense,  or  draw  their  supplies 
rom  public  pumps  of  weUs.  The  waste  of  labour  thus 
occasioned  is  enormous.  I  need  not  do  more  than  men- 
ion  the  long  strings  of  people  waiting  round  the  pumps 
t  Newcastle— or  the  groups  of  20  to  50  standing  quar- 
elling  round  the  stand-pipes  in  Southwark-— or  the  way  in 
irhich  water  is  begged  or  st<^en  in  Edinburgh— or  the 
egetables  boiled  without  previous  washing,  and  the  many 
ets  of  clothes  beine  washed  sueeessively  in  the  same 
rater,  which  I  saw  &e  other  day  in  London.  The  fact 
peaks  for  itself.  But  even  where  towns  are  well  supplied 
8  to  quantity,  the  quality  is  often  very  inferior.  The 
oarces  fhmi  whence  the  water  itself  is  dyrawn  are  impure, 
r  the  tanks  and  ponds  in  which  it  is  kept  are  open  to 
ust  and  dirt.  Now  Mr.  Hawksle/s  and  Mr.  Thorn's 
vidence  shew  conclusively  that  water  is  filtered  at 
n  extra  expense  in  the  woiking  in  some  places  at  ^d.,  in 
ome  at  rather  less  than  id,  per  1,000  gallons;  which, 
Uowing  40  gallons  daily  for  the  use  of  a  kibourer's  tene- 
lent,  would  amount  to  4id.  a  year;  or  Mr.  Genbam, 
nother  witness,  says  for  del.  Mr.  Thorn  has  invented  a 
elf  clearing  filter,  which  cost  600/^  fbr  the  supply  of  more 
tian  10,000  gallons  daily.  Filtering  the  water  in  South- 
^ark  Works  costs  those  who  use  40  gallons  daily  4d.  a 
ear  extra — and  this  water  unfiltered  gives  15  inches  of 
eposit  annually. 

Not  only  is  it  rendered  more  wholesome  for  drink,  but 
etter  for  steam-engines.  I  remember  myself  being  de* 
lined  a  long  time  on  a  railway  because  the  hotteai  fircr 
ley  could   make  could  not  penetrate    sufficiently    th<^ 
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enMt  of  depo»U  fonned  in  the  interior  of  the  boiler  hr  the 
impurity  of  the  ivater.  Agtin,  it  is  of  the  greatest  im- 
portance to  hare  aoft  water  for  washing.  Dr.  Claikhis 
ascertained  that  600,000/.  of  soap  is  used  in  Loudon  and 
300,0002.  of  soda.— At  least  half  this  expense  would  be  nrni 
if  the  water  were  good,  or  315,0002.  The  annual  aveiaier 
consumption  per  head  of  soap  in  England  is  7^  poondi, 
costinc  about  Ss.  4d.  The  water  at  Manchester  ii  harder 
thanUiat  at  London,  and  therefore  wastes  morewipaiMi 
soda.  K  calculated  therefore  at  7^  pounds  per  head  per 
annum,  the  same  as  London,  that  would  gire  an  incnaseof 
of  water-rent  to  the  town  of  49,3632. 

But  supposing  the  ^ter  abundantt  soft,  and  peifotl; 
filtered,  if  the  supply  is  intermittent  only,  it  haa  to  be 
pumped  ioto  cisterns  or  tanks  or  water-butts,  from  vhkh 
the  inhabitHnU  draw  it  at  pleasure.  The  fiainllur  in* 
stance  of  water  getting  a  taste  of  paint  from  standiog  in 
a  newly  painted  room  shewei  how  freely  it  imbibes  g»s» 
from  the  air.  Its  aflinity  for  amm<Miia  and  sulpbar,  tvo 
elements  frequently  present  in  the  atmosphere  of  ltf?e 
towns  and  dose  rooms,  is  notorious  to  every  diemirt.  h 
the  cs^e  of  tanks  and  cisterns  even,  we  have  evidence « 
its  getting  much  deteriorated  from  this  and  other  cauae: 
but  the  mass  of  the  labouring  classes  cannot,  or  rather 
their  landlords  will  not,  afford  anything  better  than  vatc^ 
butts.  Now  all  the  Hearts  frt)m  different  tovna  almotf 
agree  in  describing  these  as  of  wood  seldom  psiattdaod 
frequently  open  at  the  top.  I  examined  several  the 
other  day  in  London — ^the  wood  was  half  rotten,  m 
there  was  a  sort  of  rainbow^coloured  scum  at  the  top  vitb 
blacks  swimming  about  in  it  The  water  in  these,  **>^^' 
{Wbed  to  the  heat  of  the  sun,  soon  gets  tepid  and  biMtf 
animalcules  or  confervae.  How  many  more  water-dnnKn 
would  there  be  if  instead  of  this  odensive  fluid,  piB^ 
cold,  soft  water  were  supplied  to  the  dwellinga  of  toe 
labouring  classes,  night  and  day,  to  an  unlimited  extern 
up  to  the  highest  sttie!  and  yet  thia  may  be  doneftr  U* 
per  week,  just  4d.  a  year  more  than  the  conunoo  M«»- 
Chester  charge  for  the  use  of  a  pomp,  which  i«  !•■  ' 
quarter.  The  sturdy  water-carriers  get  id-  a  P*f **! 
the  door— 79  gallons  can  be  given  for  id.  in  the  wftiew 
garret. 

As  a  proof  how  much  the  labouring  classes  f***"***?' 
predate  such  a  blessing,  as  a  woman  called  ^  ^^^  j 
Toynbee^  Mr.  Liddle  states,  that  in  Cartwright  5Kf«« 
they  wilUngly  pay  3s.  6d.  instead  of  2a.  •  week  rent  «fl« 


r.  AnMfs  Report  on  the  fitere  tMeh  have 
rgh  and  Watgmo^  p    jj 


LONDON : 

*'    "*•    >AUfK1l,  PAVOT  STRRET,  SIRA»J>. 


Digitized  by 


Google 


i  / 


27 

their  landlord  laid  water-pipes  in  each  of  their  house? » 
though  the  water  is  only  turned  on  three  times  a  week* 
I  ^have  not  time  nor  space  to  enter  into  the  details  of 
the  system.  I  must  refer  you  to  Mr.  Hawksley*s  evidence* 
But  this  is  not  all — the  Health  of  Towns'  Commissioner^ 
declare  it  to  be  essential  that  the  whole  of  the  works  for 
the  supply  of  water,  the  house,  branch  and  main-drainsi 
should  be  under  one  system  of  management ;  when  that 
is  arranged,  it  will  be  found  that  the  fever- breeding  cess- 
pool wSl  become  an  expensive  luxury  compared  with 
the  water-closet.  A  cesspool  cannot  be  emptied  by 
nightmen  for  less  than  17s.  a  year.  An  extra  Id.  a  week 
wul  supersede  the  necessity  for  this — 2d.  a  week  will 
suffice  for  the  expense  of  an  unlimited  supply  of  water 
and  for  water-closets  both.  Mr.  Foden  mentions  a  cheap 
form  of  water-closets  which  can  be  put  up  for  2/.  or  8Z 
for  each  house,  or  at  Ss.  a  year  extra  rent ;  and  Mr. 
Thorn,  an  inodorous  earthem  soil- pan,  costing  Ss.  only,  ai!id 
completely  fitted  up  with  a  communication  to  the  sewer, 
dvdy  trapped,  for  2/.,  or  id,  a  week  extra  rent. 

Streets  can  be  cleansed  and  the  dust  laid  and  mud  car- 
ried off  cheaper  by  water  constantly  at  high  pressure 
than  by  any  other  means,  and  fires  extinguished  withou 
the  aid  of  engines — ^for  by  merely  screwing  in  a  hose  the 
water  can  be  conveyed  over  the  tops  of  the  houses.  See 
Samuel  Bradley,  the  Preston  fireman^s  evidence  to  Dr. 
Player,  on  the  loss  occasioned  by  delay  in  getting  en- 
gines and  a  supply  of  water  to  a  fire,  and  the  reduction 
in  insurances  consequent  on  the  adoption  of  the  improved 
system.  At  Preston  and  Nottingham  in  this  way  each 
house  has  protection  equivalent  to  4  or  5  engines  kept 
always  at  its  door  for  its  own  exclusive  use. 

Bat  besides  all  this,  instead  of  the  waste  of  the  town 
refuse  containing  ^*aluable  manures,  these,  which  now 
only  make  fever,  can  be  conveved  to  the  neighbouring 
lancU  in  a  liquid  state  cheaper  than  they  can  be  carted  in 
solid  form.  Mr.  Hawksley  says  that  sewer-water  can  be 
raised  200  feet  and  taken  in  pipes  5  miles  at  2^d.  a  ton, 
where  there  is  large  demand.  It  is  well  known  that  the 
rent  of  some  land  near  Edinburgh  has  been  raised  from 
a  few  shillings  to  30/.  an  acre  since  it  has  been  irrigated 
with  sewer^water.  From  experiments  made  last  year  in 
Lancashire,  it  appears  that  8  tons  of  sewer- w^er  per 
acre  were  found  superior  to  15  tons  of  fiirm-yard 
manure  at  4s.  per  ton,  and  to  3  cwt.  of  guang  costing  bs. 
parcwt 
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Lk'big  estimates  the  manure  produced  b 
vidua!  at  1|  lb.  per  diem:  this  would  give  i 
tons  per  annum  for  a  population  of  100|00<3 
of  anim&lfi,  the  refu&e  iroiD  slaughter-Uouaef 
lactone s^  CAT) nut  be  taken  as  much  Jesa  ;  b 
U  altogether^  taking  it  a«  merely  making  t 
wasle  of  the  fonner,  we  find  that  2^,000  U 
manure,  sutiieient  to  irrigate  50^000  acrefi,  i 
least  12,000^-,  fiows  into  the  sea  from  every  1^ 
population  of  the  Liveipoolf  London,  Glascrfi 
towns,  includingf  may  1  not  sav,  Fl^moutbt 
and  Devonport, 

Now  the  principal  remaining  subject  i* 
The  evidence  o(  Dr,  Giij,  who  aays  that  tJi 
impure  air  of  workshops,  and  a  similarly 
state  of  the  dwellings  of  ihe  labourixig  cIh 
causes  of  a  l^i^e  number  of  disea*»es — of  &\ 
eaaes  among  children,  and  inflammation  of 
the  febrile  ulfecliooB  to  which  children  are  so 
of  tbo^e  chronic  diBordera  of  the  bowels  wl 
terminate  in  mesentenc  disease*  Thra,  wi 
medical   evidence   i  before   submitted   to    y« 

! prepared  you  for  the  conclu«ion  to  which  I 
>ring  yoii»  namely,  that  the  geoerml  atate  of 
nnsatiEfactory  and  requires  amendment. 

With  regard  to  ventilation  in  its  largeal 
of  town  a,  by  an  improved  arrangement  of 
the  expense,  I  acknowledge,  would  be  fon 
when  It  is  remembered  bow  many  other  us 
are  effected  by  making  atreetn  etraigbt  iaftteo 
wide  instead  of  narrow^  in  continuoaa  lin 
overhead  instead  of  discontinuous  or  eosiue 
Mrchwaya,  some  expense  wouM  not  be — in 
daily  proof  that  it  is  not — thought  ill  Itcitow 
our  thoroughfares  in  large  towni  not  only  ai 
drier,  lighter,  shorter,  and  more  commodioii 
more  cheerful  and  more  Landiotiie.  Whe 
iiidere^  that  the  breath  of  human  heings  alo 
of  atiitnals,  in  the  metropolis  diachai^es  into 
tons  of  carbonic  aeid  and  feisty  tons  of  wai 
it  will  be  eaiiier  to  appreciate  the  import  an 
of  allowing  Ihe  freest  access  possible,  not 
tight  of  the  sun,  but  also  to  the  purifying  witu: 
Dr.  Dunean,  describing  the  well^hke  eourta  i 
Liverpool,  speaks  witn  enthusiasm  of  the 
which   he  hails  a   hurricane  or  tbunder-iton 
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nary  breeze  has  any  effect  io  renovating  the  atmosphere 
of  spots  so  compiletely  hemmed  in.  Indeed,  so  strongly  is 
the  evil  of  the  inevitable  deterioration  of  the  air  of  our 
enormous  metropolis  felt,  that  it  is  seriously  in  contem- 
plation to  establish  villages  for  the  residence  of  operatives 
iQ  the  neighbourhood  of  London,  from  which  they  would 
be  daily  conveyed  to  their  work  and  back  by  the  railways. 
The  evidence  of  Captain  Vetch  as  to  the  best  mode  of 
arrangement  for  the  increments  of  towns  is  very  inter- 
esting; as  also  what  he  says,  and  Mr.  Butler  Williams, 
on  the  importance  of  having  accurate  surveys  made  of 
every  town,  accessible  to  all  who  want  them  for  the  pur- 
poses of  drainage,  gas  and  water  supply,  &c.  He  shews 
the  costly  blunders  and  difficulties  which  result  from  the 
absence  of  such  information.  It  is  sufficient  to  say  that 
additional  streets  ought  to  be  made  as  nearly  as  possible 
parallel  to  the  exterior  lines  of  the  town,  with  broad  con- 
tinuous commnnications  across  them  neariy  at  right  angles, 
and  leading  straight  into  the  principal  thoroughfares. 

Now,  with  respect  to  the  houses  themselves,  it  is  essen- 
tial that  they  should  never  be  placed  back  to  back,  nor 
even  too  close  to  allow  of  a  &irly  nzed  back  yard  or 
garden  to  each,  accessible  to  light  and  ur.  With  regard 
to  the  constructioD  of  new  ones,  I  can  do  little  else  than 
refer  you  to  the  evidence  of  Mr.  Toynbee  and  Dr.  Gey, 
and  especially  of  Dr.  Amott  and  Dr.  Reid :  the  observa- 
tions of  the  latter  are  accompanied  by  plates,  which  ex- 
plain at  a  glance  what  it  would  take  many  words  to  com- 
municate. 

I  mU  only  mention  one  plan  which  I  have  adopted 
myself  in  building  cottages  on  the  estate  which  I  have 
the  management  of,  namely,  the  introduction  of  some  air 
from  the  outside  through  a  pipe  taken  into  an  iron  box 
at  the  back  of  the  kitchen  fire,  whence  it  is  conducted  by 
another  tube  carried  up  the  comer  of  the  chimney  into 
the  bed-room  above.  In  this  manner  a  constant  supply 
of  warmed  fresh  air  is  furnished  to  the  sleeping-room 
through  a  screen  of  wire  puze,  which  diffuses  it  without 
drau^t.  The  extra  cost  is  so  trifling  that  it  is  not  worth 
talking  about.  As  a  general  principle  it  should  be  re- 
membered that  cold  air  is  heavier  than  hot,  and  that  con- 
sequently the  breath  and  steam  of  the  boay,  as  weU  as 
the  smoke  and  vapour  fVom  lamps  and  candles,  has  a 
tendency  to  ascend ;  the  great  object  therefbre  is  to  have 
openings  high  up  in  a  room.  To  prove  this.  Dr.  Guy 
mentions  a  workshop  in  two  stories  without  any  opening ; 
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la  the  upper  10  out  of  17,  in  th 
15  tueii  i^orking  there  were  life 
chcs?t*  Dr.  -Artiutt,  on  fhe  other  ] 
iorl  of  barrack  at  Glasgtjw^  in  vthi 
a  tat' tor y  ltKl^e<lt  ftmu  ifthkh  fei^er 
was  RTidered  quite  henliiijf  by  ca 
calling  of  ench  ri>oiti  iiito  the  larg 
powerful  draught  of  vrhicb  sircuret 
air  for  the  iiiuiutes« 

With  n  view  to  obviate  some  of 
closene&i,  for  filter  as  well  aa  i»t 
Mr.  Toyobee  aiid  Dr.  Arnotl  have 
hitora,  of  which  I  tiow  shew  yo«  sp* 
(Dr.  Arnott'it)  ib  to  be  fistod  to  m 
the  chimney  near  the  eeillng.  It 
the  Jbul  air  eaii  pans  away,  but  no  b 
the  r<H>ui  through  it — it  costs  7i, 
!sine)  is  put  in  the  top  wiodow-r 
fire,  nnd  furnish e^s  a  change  of  m\ 
The  third  was  invented  by  one  of  tl 
to  the  Working  Classes*  lleivUh  of 
which  more  hereafter.  It  coits  1 
other  ouly  2i9»  properly  fixed.  If  tl 
be  put  up  at  once  in  th@  same  nd| 
wttuld  be  hm, 

I  saw    my  .self   revert*!   of  the^ 
The   people    quite     af*preciate     th 
Mr.  Toy sibec  say*  they  are  often  i 
than   fur  the    flannel,    and  breads 
tliem  out  of  the  s*ame  ebaritable  fi 

Before  I  quit  the  subject  of  dwc 
fer  you  to  Mr.  Ward's  evidence  of  tl 
plant^i  whieh  consume  carbonic 
the  air  in  the  roonis.  But  there 
aaiiie  subject,  alfectixig  evei*  a  la 
dwelliagH  do.  I  mean  the  Teutilatio 
and  public  huildiugs. 

Wlien  I  read  such  descriptions 
nlm  I  it  is  no  singular  one,  of  a  taili 
Dr,  Guy  :^'*  t-ighty  men,  workini 
sixteen  or  eighteen  yards  lone^  at 
wide,  close  together,  knee  to  Icnpe 
time,  what  with  the  heat  of  the 
irons,  and  the  heat  of  the  candle*  tq 
higher  than  the  beat  outside — ^the  li 


Digitized  by  VjOOQ IC 


31 

lat  tailors  from  the  country  fidnt  away  in  the  shop,  and 
Lsitors  complain  of  the  heat  and  smell  as  intolerable — the 
ten  sitting  as  loosely  as  possible,  the  perspiration  stream- 
ig  from  them.  In  winter  these  foul  places  are  stiU  more 
nnealthy,  i^s  the  heat  from  the  stoves  and  candles,  and 
le  closeness,  is  much  ^eater.  Cold  currents  of  air 
Lreamiog  in  at  every  creviced-perpetual  squabbling  about 
pening  windows — the  old  hands,  from  long  habit  inured 
0  the  heat,  conspiriuK  to  stifle  the  new  comers — ^in  the 
ery  coldest  nights,  the  rooms  so  hot,  that  large  thick 
&]low  candles  (quarter  of  a  pound  candles)  have  melted 
nd  fallen  over  from  the  heat — the  young  hands  unable  to 
rork  full  time  —  the  old  hands  losing  appetite  —  thirst 
aking  the  place  of  hunger,  and  gin  of  food.  Intemperance, 
n  this  as  in  many  other  instances,  a  sort  of  necessity,  and 
lot  merely  a  depraved  appetite  for  a  destructive  poison  :" — 

cannot  hdp  thinking  of  the  contrast  presented  in  the 
nagniiicent  factory  of  Messrs.  Horrocks  and  Miller, 
irhich  I  went  over  at  Preston,  where  there  are  2000  per- 
ons  employed,  and  where  one  single  room  is  about  an 
icre  in  size.  I  remember  with  pleasure  the  lofty  well- 
Lghted  spaces,  artificially  warmed  in  winter  and  cooled  in 
ummer,  but  always  ventilated  by  an  apparatus  attached 
o  the  steam  engme :  the  fittings  of  the  room,  which  is 
;ay  with  polished  brass  and  mahogany,  where  iron  and 
leal  would  have  done  if  ornament  as  well  as  use  were 
tot  consulted ;  but  above  all,  the  clean,  healthy,  happy 
aces  of  the  work-people,  all  proud  of  belonging  to  an 
«tablishment  which  their  master  takes  such  pains  to  make 
omfortable,  and  is  so  determined,  by  excluding  all  bad 
haracters,  to  keep  respectable.  ^ 

I  will  just  mention  that  it  is  shewn  that  a  number  of 
children,  both  of  rich  and  |)oor,  become  scrofulous  in 
chools,  and  that  the  drowsiness  and  faintness  which 
ivercome  people  so  often  in  crowded  churches,  par- 
icularly  in  the  afternoon,  proceed  chiefly  from  the  car- 
K>nic  acid  gas,  which,  being  heavier,  when  cool,  than 
itmospheric  air,  sinks  down,  when  the  windows  are  not 
opened  as  they  should  be,  in  the  interval  between  the 
ervices,  to  the  level  of  the  pews  below. 

As  a  general  rule,  no  ventilation  is  of  much  use  in  the 
winter,  when  the  use  of  li^t  and  fires,  which  consume 
»xygen  themselves,  renders  it  doubly  necessary,  unless  the 
resn  air  is  previously  warmed ;  if  it  is  not,  those  next  the 
>pening  will  complam  of  cold,  and  all  will  have  to  be  half 
ufibcated  to  prevent  a  dozen  being  frozen. 
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Before  fintUr  qmttiiig  the  subject  of  TeotiUtion,  I 
not  help  toucmiiff  on  the  kindred  one  of  nnoke.  The 
evidence  beibre  the  Smoke  Prerentioq  Committee  cleftiiv 
shewed  that  in  general  it  can  be  profltahly  cooaanied.; 
but  whether  this  be  so  or  no,  when  |  tell  jou,  on  Dr. 
Playfkir's  authority,  diat  the  annual  pecuniarj  1<mm  to 
Manchester  in  extra  washing  and  painting,  rendered  neces- 
sary  by  the  excess  of  smoke  there,  amounts  at  lesat  to 
60,00<M.  a  year,  or  double  their  poor  rate,  you  will  agree 
with  me  that  the  law  ought  to  insist  on  its  h&Df  consozned. 

I  have  now  slightly  touched  upon  the  chief  remedies 
for  the  evils  before  mentioned,  which  I  proposed  to  coo- 
sider,  namely,  improved  drainage,  improved  water  8iq»- 
ply,  and  improved  ventilation.  I  gave  you  before  aome 
calculations  of  the  losses  consequent  on  the  ill-health  and 
mortality  of  several  towns.  I  will  just,  as  a  specimen, 
read  you  the  estimate  of  the  cost  of  the  application  of 
the  remedies  to  the  town  of  Preston,  on  whose  condition 
I  particularly  dwelt,  side  by  side  with  the  cost  of  the 
present  state  of  things. 

[Here  several  other  statistical  tables  were  read  respecV 
ing  the  mortality  of  Plymouth  and  other  towns  in  Devon- 
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Bhire  and  the  peeuniary  loss  cauded  to  the  commanity  by 
the  amount  of  preTentibk  ill  health  accompanying  that 
excessive  mortali^  in  those  towns.  These  have  been  omit- 
ted as  superfluous  and  uninteresting  except  to  a  local 
audience  after  the  full  details  nven  respecting  Preston.} 

Mu<^   else  there  is  which  I  fain  would  have  spoken  o^ 
such  as  the    necessity  for  improved  public  parks  and  places 
for    healthful  and  innocent  recreation  and  exercise,    for 
public     baths    and  wadihooses ;     the  latter  I  need    not 
dwell  upon,  for  in  the  lectures  you  will  haVe  upon  the  in* 
fluence   of  the  state  of  the  skin  on  health  and  its  import- 
ant functions,  you  will  be  told  of  the  importance  of  per- 
sonal    cleanliness    and    frequent    ablutions.     The  public 
washhouses,    I  do  trust,  before  long,  to  see  established 
here.     When   I  know  the  misery  and  discomfort  conse- 
quent on  the  work  of  th»  laundry  being  carried  on  in  their 
one  room,  with  no  proper  appliances  for  the  purpose^  with 
BO  garden  for  a  drying-ground  outside,  as  in  the  country 
— ^when  I  consider  how  the  steam  and  slops  make  every* 
thing  damp  and  moiddy,  as  well  as  notidy,  I  sec  that  the 
discomfort  attendant  on  the  Oj^ration  must  tend  either 
to  make  them  dread  it  and  put  it  off  as  long  as  possible,  or 
elac  to  drive  the  husband  ftwn  his  home  very  firequently 
(for  washing  makes  it  quite  untenable),  to  the  destruction 
of  domestic  comfort,    1  cannot  doubt  that  some  exertion 
will  be   made  here,   in  this  charitable  and  public-spirited 

II-— Pmoxnt ATK  EsrnrATfe  of  Pectinltpf  and  othw  SAVivd  from  Bftnlisry 
Inprorements  ia  Pxctton. 
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town,  to  follow  the  caninplc  of  London  and  litnerpooL 
where  tbese  establishments  ha've  been  id  operatioo  moit 
soccessfuUy,  and  where  the  labooiing  claaaes  hare  bkmi 
gratefully  availed  themsdves  of  them. 

And  now,  i  cannot  conclude  without  «  few  words  oo 
the  general  questioo,  How  came  such  a  state  of  thmgs  as 
this  to  coeiist  with  such  an  advanced  stage  «f  driMzatin 
as  we  flatter  ouselvee  we  have  attained  ? 

When  human  ingenuity  wws  taxed  to  the  utmost  to  de^ 
vise  how  the  greatest  possible  results  might  be  denred 
from  the  least  ez|^ditore  of  means,  while  cooumnia- 
tions  were  being  miprovedr  while  machinery  and  tbe  di- 
vision of  labour  wefe  being  brou^t  dail^  to  a  hisber 
pitch  of  perfection,  how  came  k  t^it,  not  in  remote  tod 
Ignorant  districts  alone,  but  among  the  very  towns,  my, 
pre-eminently  in  the  very  towns  where  in  matters  of  tisde 
an  enterprising  e^cpenditure  was  most  jadiciously  com- 
bined with  economy — ^how  came  it,  I  say,  tbat  soch  ex* 
travagant  waste,  not  only  of  life,  but  of  money,  could  be 
allowed  to  continue  by  eommnnities  so  keenly  ahve  to  tber 
own  interests  f 

Besides  tbe  greater  love  of  individual  indepeadence 
and  freedom  of  action  introduced  into  all  the  countries  of 
Europe,  by  the  northern  nattona,  when  tbev  ovefrao  the 
Roman  l^npire  and  established  a  new  order  of  things 
upon  its  ruins ;  a  spirit  of  independence  which  led  tfaem 
constantly  to  devise  means  of  protection  for  each  mao 
from  encroachments,  not  only  on  the  part  of  otHer  in- 
dividuals, but  also  on  the  part  of  the  whole  comrnunitv, 
to  a  degree  quite  unknown  m  the  Classical  States  of  aoti- 
quit|r ;  it  seems  to  me  that  the  other  causes  are  twofold. 

In  the  first  place,  the  political  economists  and  philo- 
Bophers  of  the  last  century  having  discotcred  the  grest 
errors  of  preceding  systems  whicn  had  enjoioed  iotcr- 
fprenoe  with  freedom  of  action,  and  freedom  of  thought 
to  a  mischievious  extent,  flew  immediately  into  the 
opposite  ci^peme,  from  the  consequences  ik  which  we 
are  only  just  recovering.  In  makmg  war  upon  super- 
stition,.. Voltaire  and  his  school  attacked  also  the  holiest 
truths  of  our  Christian  ^ithj  from  believing  eveiytbiof 
men  came  to  believing  nothing.  So,  from  a  system  ot 
omnipresent  meddling  on  the  part  of  the  governmeDt 
with  trade  and  with  manufactures,  with  the  wsges  « 
labour  and  the  employment  of  capital ;  from  a  system  « 
bounties  and  drawbacks,  of  prohibitions  against  unity 
and  penalties  upon  forestalling  and  regrating ;  from  theo- 
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lies  mboot  the  balanoe  of  tirade  and  the  bataiiee  of  exchange, 
and   sdiemes  for  preventing  the  export  ;X)f  bullion,  and 
^encouzaging  its  import,    of    encouragii^  the    export  of 
their  own,  and  discouraging  the  import  of  the  goods  of 
other  countriei;    the  thinking  part    of  the    community 
went  ofiT  as  &r  as  possible  in  the  other  direction.     LaUsez 
Jaite  became  the  maxim — everything  was  to  be  left  to 
nature— Kiemand  and  supply,  or  rather  self-<intere8t,  was 
to  regulate  everything,     rrivate  vices  were  {even  declared 
by  some  bolder  specnktors  to  be  puUic  benefits.    Every- 
thing would  take  care  of  itself  if  it  were  only  left  to  itself. 
l^e  .mass  Of  mankind  adopted  just  so  much  of  the 
doctrines,  of  the  philosophers  as  suited  their  indolence, 
their  prejudices,  and  their  immediate    interests.      They 
rejected  the  doctrines  about  freedom  of  trade  with  other 
countries,  but  apjf  roved  and  acted  upon  that  part  of  the 
system  which  enjoined  the  sufficiency  of  self-interest  to 
regulate  the  affairs  of  the  community ;  and  taught  that  the 
care,  both  of  mind  and  body — ^tbat  education  and  sanitary 
measores— would   be    adequately    provided    for    on    the 
principle   of    demand   and    supply.      Thus  the  greatest 
moral  laxity    prevailed,   while    tne    penal    code    became 
daily  more  sanguinary.      The  lawmakers  cared    nothing 
about  vices  which  only  indirectly  increased  crime    and 
endangered  life  and    property.      Debtors    languished   in 
prison— criminals  died  by  dozens  on  the  scaffold,  and  by 
hundreds  of  gaol  fever;   and  while  the  manufactures  of 
England  were  daily  increasing,  her  ohildren  were  worked 
to  death  without  mercy  in  mines  and  manufactories,  or 
grew    up    squalid    and   ignorant,  not  having  tasted  the 
benefits  of  education,  and,  consequently,  not  valuing  it 
for   themselves    or   for    others;    there   was  no  demand, 
and,  consequently,  no  supply.  ... 

Happily,  as  Id  the  worst  of  times,  Christianity  continued 
to  bear  her  testimony  to  the  truth..  The  labours  of  White 
ield  and  Wesley  commenced  a  revival  of  religion  which 
the  labours  of  othera,  both  dissenters  and  phurchmen,  did 
not  flufier  to  flag.  Howard,  actuated  by  genuine  benevo- 
lence, and  unconscious  that  the  soundest  political  economy 
and  the  most  enlightened  statesmanship  would  dictate 
even  flpreater  and  more  costly  improvements  than  those 
which  his  Christian  love  of  bis  bretheren  impelled  him  to 
advocate, — Howard  visited  all  the  gaols  in  Europe,  and 
di«d  at  last  a  victim  to  his  labour  of  love  ;  hut  not  ^before 
he  had  enlisted  som^  of  the  most  eminent  men,  and  indeed 
pnblic  feeling,  in  its  ^vour. 


Wflber^bre^',  Clarkson,  and  theii"  ptcnf^  mored 
same  horror  of  injustice  and  cruelty,  and  at  first  i 
that  the  material  interests  of  England  philosophica] 
sidered^  were  opposed  to  their  continnancef  aucce 
abolishing,  first  the  slaye-trade,  and  then  slavery 
British  possessions. 

The  condition  of  the  factory  childi^en  was  inqtiin 
and  laws  passed  for  their  protection. 

The  severities  of  the  penal  code  levelled 
ofi'enders  at  a  time  when  the  rights  of  property  we 
appreciated^  but  its  duties  imperfectly  uDderatoo 
attacked  bjr  the  virtuous  Sir  Samuel  Romilly,  and 
mitigated  by  the  legislature  not  leaa  on  grounds  oi 
diency  than  of  humanitya 

Cruelty  to  animals  was  made  punishable  simply  b 
being  helpless  and  unprotected,  public  aympathy  n 
listed  on  thehr  behalf. 

The  education  of  the  poor,  at  first  taken  u] 
motives  of  Christian  benevolence,  has  after  an  s 
struggle    been    distinctly    recognised    as  of  the  1 

Solitical  importance  to  the  commonity.  Wheth 
tate  can  advantageously  have  anything  to  do  with 
religious  instruction  or  secular  education,  is  a  qaes 
know,  upon  which  many  fully  alive  to  the  value  c 
are  much  divided ;  but  the  importance,  the  vital  h 
ance  of  both  to  the  well-being  of  a  nation,  and  the 
pensible  political  neceseitv  as  well  aa  the  impeiativf 
of  provimng  both  either  from  public  or  private  rex 
few  now  deny. 

Lastly, — ^very  much  owing  to  the  exertions  of  my 
enlightened  and  benevolent  firiend,  Mr.  Chadwick, 
labours  in  the  cause  of  humanity  will  be  some  day  i 
appreciated — notwithstanding  the  caluBmiea  be  has 
assailed  with — ^by  the  labouring  claaaes,  who  wiM  na 
in  him  one  of  those  real  fiiends  vrho  wish  to  see 
condition  improved  and  their  social  poaitiOB  ele?at< 
see  them  educated  and  independent^  and  not  kuono 
dependent  on  parochial  or  eleemoeynaiy  rdSef— I 
the  sanitary  condition  of  the  people  came  to  be  consii 
and  has  now  occupied  the  attention  of  the  supreme 
lature  as  well  as  that  of  many  of  ihe  corporate  sod 
authorities  of  the  kingdom^ 

All  these  results  had  not  been  brought  about  wii 
much  discussion.  Their  effect  on  the  material  intere 
the  public  as  well  as  their  justice  and  hmnanity  hMd  t 
considered ;  and  so  the  seeds  of  a  deeper  ana  truer 
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ileal  philosophy  weiie  tcyvm  and  are  springing  up,  I  trust 
with  6od*s  blessing,  to  produce  much  fmit.  9 

WfaMstoD  the  one  mind  we  recognise  with  those  who 
praceded  us  the  fully  and  mischief  of  interference  by 
authority,  in  cases  where  self-interest  aSbrds  a  sufficient 
atimulus ;  we  also  see  that  there  are  many  cases  requiring 
combination  and  concert,  with  regard  to  which  the  old 
proverb  **  what  is  everybody's  busiBess  is  nobody^s  buri- 
ness,**  is  a  safer  guide  than  the  principle  that  men  will 
alwinrs  do  what  it  is  their  interest  they  should  do. 

Where  the  consequences  of  a  man*s  act  fall  directly  and 
principally  upon  himself,  he  will  exert  himself;  but  where, 
as  in  many  instances,  the  consequences  of  what  each  man 
does  are  shared  by  his  neighbours  equally  with  himself, 
the  inducement  ceases  to  operate ;  indeed,  such  is  the  self- 
ishness of  our  nature  that  with  too  many  the  conscious- 
ness that  another  would  share  the  results  of  labours 
which  he  did  not  partake,  is  of  itself  a  sufficient  motive 
lor  inaction. 

The  solden  rule  of  doing  to  othera  aa  we  would  be  done 
by  would  never  have  led  us  into  such  wastefulness  and 
extravagance  as  what  vou  have  seen.  If  we  in  the  town 
and  country,  landlords  and  tenants,  employers  and  em- 
ploved,  had  endeavoured  to  make  the  material,  moral, 
and  spiritual  condition  of  our  neighbours  as  healthy  aa 
we  would  wish  our  own  to  be,  we  sbouki  have  feund  our 
reward  literally  here  upon  earth.  I  have  shewn  you  the 
costliness  of  neglect ;  but  in  this  aa  in  all  other  cases  we 
shall  be  deceived  and  led  astray  if  we  begin  in  a  wrong 
spirit.  If  we  seek  merely  that  which  is  expedient,  no 
fbredght  and  calculation  will  be  sufficient  to  guard  ua 
against  error.  Shrewd  calculators  enough  there  have 
been  at  Liverpool;  but  all  their  shrewdness  and  calculation 
have  not  prevented  the  waste  of  hundreds  of  thousands  on 
ill  health.  Had  one  half  of  that  energy  and  thought  been 
devoted  to  their  duty  to  their  neighbour  by  thai  wealthy 
community,  how  much  richer  would  they  ha^  been  I 
^^eek  ye  first  the  kingdom  of  God  and  his  righteoila- 
ness,  and  aU  these  things  shall  be  added  unto  you.** 

It  is  necessary  for  the  authorities  to  do  and  prevent 
much  which  the  self-interest  of  the  individual  memben 
would  be  powerless  to  accomplish:  to  keep- up  armies; 
to  administer  justice ;  keep  up  police,  &c.  &c. :  but 
further  we  have  another  modification  with  respect  ^  to 
the  general  application  of  the  principle,  for  a  long  time 
too  broadly  laid  down  that  dcaooand  regulates  supply  in 
the  most  advantageous  manner. 
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In  caaes  where  for  the  supply  of  a  limited  demand,  the 
fixed  capital  inyetted  bean  a  very  ki^  proportion  to 
what  is  called  reproductive  or  circulating  capital,  no  effec- 
tual competition  can  take  place.  Unleee  the  exorbitaot 
cbargea  provoke,  or  the  exorbitant  profits  tempt,  some 
other  party  to  contend  with  the  original  H>Des  for  the  ocp 
eapation  of  the  whole  or  a  part  of  a  field  not  laige  enough 
-for  two,  the  monopoly  is  complete,  limited  only  by  ^ 
viUiagiieaa  of  the  puUic  to  consume  at  the  rate  chaiged, 
and  by  the  dread  of  the  estublishment  of  a  rival  party : 
as  the  probability  of  this  latter  occurrence  varies  so  uriD 
the  prices;  they  will  &11  when  the  danger  is  immiDent, 
and  be  slowly  raised  as  it  subsides.  If  another  capital  is 
invested,  for  a  time  competition  is  sharp :  but  before  long 
the  two  parties  find  it  their  interest  to  coalesce  and  to 
«diarge  the  public  for  &  supply  produced  by  the  appiicatioD 
of  two  fixed  capitalfl  where  one  would  have  sufficed  for 
the  woriLi  as  high  a  .price,  on  the  same  principle  and  sob- 
ject  to  the  same  limitations  only,  as  those  which  afEected 
the  returns  upon  the  original  capital. 

A  Committee  of  the  House  of  Commons  upon  the 
water-supply  of  the  metropolis,  reported  that  the  supply 
of  water  was  not  subject  to  the  operation  of  the  usoal 
laws  which  regulate  su{^y,  and  that  it  indispensibly  re- 
quired legishitive  interference. 

The  same  principle,  as  you  wUl  readily  conceive,  applies 
to  other  things  besidos  water,  such  as  ps,  railways,  &c. 

In  earlier  times  many  itants  of  this  kind  were  supplied 
dther  directly  by,  or  under  the  regulation  of,  the  autho- 
rities. Public  granaries,  acpeducts,  fountains,  buUt 
either  at  the  expense  of  municipalities,  or  gpvenuieotB, 
or  else  presented  by  the  munificence  of  individuals,  at- 
test the  recognition  of  th»  principle.  The  principle  was 
Busapplied,  as  in  the  case  of  interference  wiui  the  supply 
of  food ;  but  It  still  had,  as  we  often  find,  what  Carlyie 
calls  a  half-truth  about  it.  The  duties  of  musicipalities 
and  local  authorities,  strong  in^ropocti<m  to  the  weakness 
9i  the  central  govemmetit,  were  certainly  extended  nrj 
beneficially  in  S^ose  old  times  to  objects  of  public  im- 
portance ;  and  the  change  in  the  philosophy  and  political 
economy  bf  the  age  is  not  suffiaent  to  account  for  the 
.  complete  abeyance  into  which,  in  this  country,  fell  all  the 
powers,  formerly  claimed  and  exercised  according  to  their 
'  amited  knowledge  by  the  municipal  authorities,  £e  towns, 
•nd  corporations, 

9.'he. philosophy  and  political  economy  of  which  I  »peak 
affected  the  thinking  part  of  the  whole  civilized  coud- 
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tries  of  tbe  wodd;  Seas  and  frontier  ;  towns  cannot,  ki 
spite  of  all  the  effbrta  of  bigotry  and  despotitai,  prerent 
the  interchange  of  thought  l^t ween  the*  diffel-ent  merobeni 
of  the  universal  republic  of  literature  and  science.  We 
know  that  during  the  feudal  ages  the  condition  and  man- 
ners, the  form  and  practice  of  government  of  the  corporate 
towns  throughoiot  Europe  wererer^  analogous ;  they  owed 
their  origin  and  progress  to  similar  causes^  throughout 
different  comitries,  in  the  same  stage  of  civilisation  and 
under  nearly  the  same  system  of  government. 

If  the  change  in  the  views  of  political  economists  could 
alone  account  for  this  change  in  the  system  of  government 
in  our  municipalities,  we  snould  reasonably  expect  to  see 
a  similar  change  abroad;  but  this  we  do  not  see:  and 
this  brings  me  to  the  second  braaich  of  the  subject. 

At  Paris  and  elsewhere  we  find  tbe  municipalities 
actively  engaged  in  providing  and  regulating  for  their 
fellow  citizens  matters  which  with  us  are  either  comf- 
mitted  to  bodies  specially  constituted  for  the  purpose,  or 
left  to  commercial  companies  and  individuals,  or  entire^ 
neglected.  These  bodies  have  not  the  whole  condition  or 
the  town  to  which  they  belong  under  their  care-^what 
would  have  been  done  b}-  tbe  corporations  in  the  old 
times  as  essentiallv  necessary  for  the  welfare  of  their 
fellow  citizens,  and  readily  acquiesced  in  by  them,  did 
not  fall  within  the  scope  of  th^  powers  entrusted  to  these 
bodies,  whose  functions  are  strictly  confined  to  cdrtahi 
specified  purposes,  some  of  which  sometimes  bring  them 
into  collision  with  the  corporations  and  each  other,  as  in 
the  case  of  Liverpool,  where  there  are  seven  bodies  all  en- 
saged  on  business  in  which  they  continually  clash  and 
interfere  with  each  other.  The  question  here  presents 
itself:  Why  were  these  superftoous  bodies  appointed  to 
perCbrm  a  part  of  the  natural  duties  of  the  municipal 
authorities,  and  why  were  a  part  entirely  neglected  ? 

The  answer  is.  That  the  corporations  had  ceased  to  re* 
present  the  wants  and  feelings  of  l!he  citizens,  and  then^- 
tbre  had  ceased  to  be  trusted  by  them.  They  had  be- 
come a  self-elected  clioue,  with  interests  in  many  c^wes, 
opposed  to  those  of  the  community,  instead  of  being  a 
popular  body  trusted  and  looked  up  to  by  their  fellow - 
citizens.  They  had  been  for  years  in  many  respects  untrust- 
worthy, and  therefore  they  were  not  trusted;  and  being 
trusted  no  longer  they  became  untrustworthy  in  others. 

When  considering  the  sanitary  and  moral  con- 
dition of  our  towns,  never  let  lis  forget  how  much  is  den 
to   the  eorruption  of   their  rulers,  to  a  state  of  affkir 
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whkb  forced  people  either  to  ne^^eet  many  tfa 
essential  to  the  public  interests,  or  to  entrust  thet 
others  than  the  authorities  of  the  town.  Who  could 
that  the  state  of  our  sewers,  or  cemeteries,  or  ligbtioi 
water-supplies .  would  be  so  bad  if  the  mtmicinil  aa 
rities  had  for  years  retained  the  power  and  the  wil 
interfere  on  bwilf  of  the  public  in  these  matten 
those  of  Paris  and  Frankfort  have  done  and  are  doing? 

At  last  the  old    eorporations  were   swept   away 
lamented,  and  that  great  act  the  Municipal  Reform 
pregnant,  as  I  believe,  with  important  consequences 
undeveloped  to  the  country,  estiiblished,  instesd  of 
elected  cliques,  representatives  chosen  by  the  free  i 
of   their    fellow-atizens    as    the    municipal    aatbori 
But  the  mischief  done  could  not  be  at  once  repaired 
consequences  will  be  felt  for  many  generations.    Co 
ration   management  had  become  synonymous  with 
bery  and  corruption.    In  many  cases  an  entirely  new 
of  men,  untrained  by  previous  experience  in  their  d 
Ibund    themselves    entrusted    with   estates   cbsiged 
the  debts  of  previous  civic  feasts;  in  other  cases  i 
had  little  to  do  but  to  go  to  law  with  other  bodies 
cially  appointed,  to  execute  the  functions  which,  as 
porators,  they  would  and  mi^  have   had  in  their 
nanda,  but  for  the  bad  reoutation  of  their  predecea 
The  result  is  that  civic  offices  have  become  rather  ] 
tical  than  municipal.    Not  being  trusted  with  grave  resj 
sibUities,  they  fakve  never  shewn  themselves  tboroof 
capable  of   undertaking    them;    and  not  baring  sh 
themselves  thoroughly  trustworthy,!  do  not  mean  ool 
re^^ards  integrity  but  also  as  regards  skill,  their  fell 
citizens  have  not  been  anxious  to  inviest  them  with  fi 
tions,  executed  indeed,  but  at  mudi  greater  cost  and 
efficiently,  because  with  leas  authority,  by  other  bodies. 

On  the  whole  it  seems  to  me  that  the  necesearjr  w( 
for  similar  purposes  are  best  constructed  by  indiyid 
or  companies, — for  the  action  of  s^-interest  will  ind 
them  to  do  it  better  and  more  watchfully,— with  a  i 
nopoly  granted  to  thtm  fyr  a  certain  time  oo  cen 
terms,  £&er  which  the  woriu  themselves  sboold,  ss 
Birkenhead,  revert  to  the  town,  or  become  purcbssei 
•by  the  town  for  a  certain  amoonty  aa  I  think  is  propo 
^  a  company  formed  for  snppljpng  Glasgow  with  wi 
That  afterwards  they  should  either  be  manaied  by 
corporation,  as  the  gas-works  are  at  Bianchestcr, 
better  still,  be  let  by  public  auction  by  the  coipontioD 
parties,  either  with  certain  fixed  conditions  attached 
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n,  at  an  annual  rent  to  be  decided  by  competition,  as 
Lone  by  the  corporation  of  Paris,  which  lays  down  the 
as  very  much  lower  than  ours,  and  the  manner  in 
ch  funerals  are  to  be  done,  and  receives  from  the 
tractor  many  thousands  a  year  for  this  privilege;  or 
:  to  be  let  at  a  fixed  rent  to  whatever  party  will  un- 
take  to  guarantee  the  cheapest  and  best  supply  to  the 

B. 

rhese  systems  seem  to  me  to  combine  to  the  greatest 
ree  practicable  the  energy  and  economy  observable  in 
lertakings  carried  on  by  interested  parties  as  com- 
ed  with  public  bodies,  with  due  security  from  unrea- 
able  charges,  and  ruinous  and  wasteful  competition 
companies  or  individuals  undertaking  for  profit  works 
ich  are  too  important  to  the  public,  and  at  the  same 
e  too  much  monoplics  in  their  nature  to  be  ad  van - 
eously  entrusted  unreservedly  and  for  ever  to  interested 
ties. 
!  do  not  say  that  It  is  practicable  in  all  cases  to  apply 

principles  I  have  ventured  to  lay  before  you  as  those 
ich,  after  much  reading  and  thinking  on  the  subject, 
elieve  to  be  the  best  in  theory.  I  have  only  taken  the 
;rty  of  stating  them  because  much  diversity  and  great 
[fusion  of  opinion  appear  to  prevail  at  present,  from 

application  of  certain  laws  of  pplitical  economy  to 
es  which  do  not  rightly  fall  within  their  scope. 
\f\er  this  digression  I  will  sum  up  in  tne  clear  and 
quent  language  of  Dr.  Guy  the  chief  points  which  I 
re  endeavoured  to  impress  upon  vou. 

1.  That  in  our  large  cities,  ancl  especially  in  the  most 
wded  parts  of  them,  there  is  an  excessive  liability  to 
kness,  a  high  rate  of  mortality,  and  a  great  curtailment 
the  natural  term  of  existence. 

2.  That  the  classes  who  are  most  exposed  to  these  evils 
the  labouring  poor  and  tradesmen,  of  whom  the  former 

Per  to  the  greatest  extent;  but  that  the  higher  classes 
!  not  entirely  exempt  from  them. 

3.  That  persons  of  all  ages  oarticipate  in  these  evils, 
t  that  they  press  most  heavily  on  infants  and  yomig 
Idren. 

4.  That  the  diseases  which  occasion  this  excessive  sick- 
is  and  high  mortality  are  chiefly  fever  and  the  whole 
ss  of  epidemic  and  contagious  disorders,  together  with 
oiula  and  pulmonary  consumption. 

These  four  propositions  embody  the  leading  facts  re- 
ive to  the  health  and  lives  of  the  inhabitants  of  large 
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^  The  following  propositions  contain  a  summary  of  the 
existing  physical  condition  of  the  classes  -who  su&r  most 
severely  by  the  diseases  jast  detailed : — 

^  1.  That  the  districts  inhabited  by  the  poorer  classes  are 
badly  drained  and  badly  cleansed. 

*2.  That  in  the  houses  of  the  poor  there  is  a  great  want 
of  all  the  conveniences  which  contribute  to  cleamiaess  isd 
decency, — an  ample  supply  of  water,  efficient  house -draiiis, 
and  places  for  the  reception  and  discharge  of  refiise  matter. 

^3.  That  the  rooms  inhabited  by  the  poor  are  oTer- 
cro^tled  and  ill-ventilated. 

*  4.  That  the  shops  and  workshops  of  the  poor  are  also 
very  imperfectly  ventilated,  and  in  other  respects  ex- 
tremely unwholesome ;  and  that  these  evik  are  often 
greatly  increased  by  long  hours  of  work. 

•5.  That  in  the  districts  inhabited  by  the  poorer  classes 
there  is  a  great  want  of  open  space  for  exercise  and 
recreation. 

*6.  That  the  evils  attendant  upon  scanty  supplies  o( 
water  in  the  houses  of  the  poor  are  exaggerated  by  the 
want  of  cheap  baths  and  washing  places. 

'7.  That  the  several  evils  enumerated  in  the  six  fore- 
going propositions,  and  the  excessive  liability  to  sicknew, 
high  rate  of  mortality,  and  curtailment  of  human  liie, 
specified  in  the  first  four  propositions,  stand  towards  each 
other  in  the  relation  of  cause  and  efl^t. 

'  The  economic  results  of  the  circumstances  just  detailed 
are  the  following : — 

'  1.  Great  pecuniary  embairassmenta  among  the  poor 
themselves,  arising  from  loss  of  work  or  of  situation,  and 
the  expenses  attendant  upon  unnecessary  sickness  and 
premature  death.  To  which  may  be  added  the  iocwflsed 
contributions  to  benefit  societies,  rendered  necessair  by 
excessive  sickness. 

'2.  A  heavy  annual  expense  entailed  upon  the  com- 
munity in  the  shape  of  large  contributions  to  hospitals 
and  dispensaries,  and  the  general  charities  of  large  towns, 
and  of  increased  assessments  to  the  poor-rates. 

*3.  A  loss  sustained  by  the  Government,  in  consequence 
of  the  diminished  physical  power  and  greater  liabiHty  to 
disease  of  recruits  raised  fix}m  among  the  inhabitants  m 
large  towns.  To  which  must  be  added  the  expenses  neces- 
sarily attendant  upon  the  crimes  springing  out  of  the 
unfavourable  physical  circumsunces,  and  consequent  moral 
degradation,  of  the  poor. 

*The  moral  and  religious  effects  of  the  circumstances 
already^detailed  are : — 
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^  I.  The  sacrifice  of  selt-respect,  and  the  formation  of 
bad  habits,  among  which  the  vice  of  intoxication  holds  a 
prominent  place. 

*  2.  An  absence  from  schools  and  other  places  of  instruc- 
tion, from  places  of  innocent  recreation  and  amusement, 
and  from  places  of  worship,  from  a  want  of  the  means  of 
cleanliness,  and  of  decent  clothing. 

•  3.  A  large  amount  of  crime,  directly  produced  by  over- 
crowdinff,  and  the  admixture  of  persons  of  both  sexes, 
and  of  ail  ages,  in  small  and  confined  rooms. 

'The  remedies  ibr  this  fearfbl  combination  of  evils, 
physical,  economic,  and  moral,  are  partly  in  the  power  of 
the  sufferers  themselves,  partly  in  that  of  landlords  and 
employers,  partly  in  the  power  of  associations,  and  partly 
in  the  power  of  government  alone. 

*  The  remedies  which  the  labouring  class  have  at  their 
own  command  are  these : — 

•  1.  The  disuse  of  intoxicating  liquors,  and  the  carefbl 
avoidance  of  the  temptation  to  drink  them  under  what- 
ever shape  it  may  offer  itself. 

•2.  The  disuse  on  the  part  of  mothers  and  nurses  of 
Godfrey's  cordial,  children's  quietness,  and  every  pre- 
paration of  that  class,  whatever  be  its  name. 

*S.  Scrupulous  cleanliness  as  far  as  the  means  of  clean- 
liness are  provided ;  personal  cleanliness  by  the  occasional 
use  of  warm  baths;  daily  washing  of  the  entire  surface  of 
the  body  with  cold  water;  washing  of  the  hands  af^er 
work,  and  of  the  face,  hands,  and  feet  before  retiring  to 
rest ;  a  freqtient  change  of  body  and  bed-linen ;  and  house- 
hold  cleanliness. 

*"  4.  The  prompt  removal,  as  far  as  it  is  practicable,  of  all 
slops,  and  every  kind  of  refuse  matter. 

*5.  The  practice  of  ventilation  at  all  seasons  of  the  year, 
by  opening  the  doors  and  windows  the  first  thing  in  the 
morninff,  and  thoronshly  airing  the  bed-clothes  for  a 
short  time  before  retiring  to  rest;  the  introduction  into 
the  window  of  a  perforated  zinc- plate,  or  other  cheap  and 
effectual  means  of  admitting  fVesh  air,  without  occasioning 
too  much  draft :  and  leaving  the  chimney  open. 

*6.  The  choice,  where  it  is  practicable,  of  a  large  an<l 
lofty  room,  preferring  the  higner  stories  of  the  nouse; 
and  where  it  can  be  done  without  inconvenience,  choosinf^ 
a  residence  in  the  suburbs.  When  there  are  many  in  a 
family,  making  any  sacrifice  to  secure  two  or  more  rooms. 

*7.  When  there  is  a  choice  of  emplovments,  to  avoid 
sedentary    occupations,   and   those  offering   the  greatest 
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temptfttlon  to  drink :  where  there  ii  a 
preiemtig  the  one  whose  room*  are  liir^ 
tllated,  and  whose  houra  of  work  are 
thtue  cases  where  work  may  be  done  eill 
the  workshop^  to  da  it  at  home. 

*  The  emphner  may  do  the  fi«roc 
scale,  and  reap  the  same  rewards,  bj 
^cient  tneans  of  vt^ntilation ;  by  pa 
Fnday,  or  on  Saturday  mornmg,  and 
iiiii^;!**;  hy  adopting  raoderate  hoard 
oouragiaiij,  or^  if  he  please,  insisting  on, 
of  a  srnall  part  of  his  men's  wages  to  ir 
easualtiea,  he  will  be  discharging  high  di 
and  enjoy  tlmr  benetit«i 

*  The  things  that  are  in  the  power  of  f 
staled  thus : 

*  I.  To  promote  inquiries  into  the  ectw 
t ion  of  the  working  ciasscR,  and  the  ii 
circumstatjccs  that  surround  them  have 
and  well- be in^;  to  instruct  the  pobli 
cheap  publications ;  and  to  urge  on 
public  tneetingR,  petition  a,  and  all  C€i 
the  necessity  of  interference. 

'  II.  A  very  important  kind  of  aftsociali 
these  great  objects.,  h  sn  association  of  tl 
themselves*  Sueb  an  aiisociiitiou  haa  bt: 
foot,  and  from  my  heart  I  wish  it  all  pot<^ 

*I  will  iiJie  \hi»  opportunity  of  in 
iiatiee  a  yoiiTig  society  whose  Prospeeitis 
into  my  fiands.  It  is  entitled,  "^  The  M 
tug  Classes'  Association  for  [improving  tl 
and  it  adopts  m  its  motto  a  dictoni  c 
^*  Health  is  the  basia  of  all  social  virtues 

*  ^*  The  working  dasses  in  London  tV^ 
extremely  in  minct  m  well  as  in  bcwiy  '^ 
causes f  many  of  *hieh  they  are  cont'i 

or  consideriibly  diminished,  Severai  w 
in  diiferent  parts  of  the  mctropoUa^  liiw 
into  a  suciety  which  has  for  its  aim  tl 
tile  public  health,  and  they  tnt$t  that 
operation  of  their  fellow -workmen,  »nd 
the  wealthier  clashes,  they  shall  be  al 
good. 

* "  The  objects  of  the  society  are ;— 

*  **  L  To  diffuFc  very  extensively,  a 
daises,  by  addresses  frQm  the  committc 
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meetings,  pamphlets^  the  formation  of  libraries,  and  every 
other  available  means»  information,  shewing  the  evil  effects 
to  their  health  and  moral  condition  produced  by  bad 
ventilation,  imperfect  drainage  and  sewerage,  burials  in 
towns,  deficient  warmth  and  exercise,  and  by  a  neglect  of 
cleanliness  in  their  persons,  houses,  and  workshops. 

^  ^  2.  To  point  out  the  most  effective  and  economical 
nieans  of  removing  the  evils  alluded  to,  by  describing  plans 
for  ventilation,  warming,  drainage,  and  bathing ;  to  state  the 
cost  of  these  plans,  and  where  they  can  be  obtained  and 
seen  in  operation,  and  to  attempt  to  get  them  carried  out  at 
as  little  cost  as  possible. 

•  "  3.  To  use  every  effort  to  obtain  a  more  abundant  sup-* 
ply  of  purer  water,  and  to  secure  better  means  of  carrWng 
away  that  which  has  been  used. 

'  "4.  To  endeavour  to  ascertain  the  sources  of  impurity  in 
the  articles  of  ibod.  and  drink  in  general  use,  and  to  adopt 
measures  to  remove  them. 

^  *'  5.  To  diffuse  among  the  wives  of  woricing  men  inform* 
ation  respectine  the  best  means  of  nursing,  feeding,  and 
clothing  their  children,  and  to  point  out  the  most  efficacious 
plans  for  the  preservation  of  their  health. 

'  *^  6.  To  seek  assistance  in  procuring  open  spaces  of  land 
for  conversion  into  uublic  grounds  for  manly  exercises,  and 
by  thus  securing  tne  means  of  healthful  recreation  and 
amusement  among  the  working  classes,  to  afford  fecilities 
for  the  advancement  of  temperance  and  sobriety. 

*"  *'  7.  To  encourage  and  assist  the  formation  of  district 
societies  having  objects  similar  to  those  of  this  Asso- 
ciation.** 

*  The  president  of  the  association  is  the  Right  Reverend 
the  Lord  Bishop  of  London ;  and  it  has  secured  the  patron- 
age of  many  men  of  rank  and  influence. 

*  III.  Another  kind  of  association  is  that  which  has  for 
its  object  not  so  much  to  learn,  and  teach,  and  influence,  as 
to  act.  The  societies  recently  formed  for  bulling  houses 
for  the  poor,  and  that  for  estabUshing  baths  and  wash-hooses, 
are  of  this  kind.  These  effect  a  great  good,  partly  by  doing 
a  Uttle  direct  good  and  partly  by  setting  an  example.  May 
they  be  prosperous  in  both  ways ! 

*  It  onl^  remains  that  I  should  say  a  fow  words  of  the 
power  which  Government  has  in  this  matter.  Legislation 
can  do  much— *very  much — so  mueh  that  no  efforts  of  in- 
dividuals or  associations  csn  avail  without  its  help.  We 
are  dependent  upon  legislation  for  our  supplies  of  water 
and  the  construction  of  sewers.    Unsound  legislation  may 
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place  a  thousand  obstacles  in  the  way  of  both,  but  a  good 
and  comprehensive  measnre  may  carry  these  cheap  bless- 
ings into  every  court  and  alley  in  the  kingdom.  To  legis- 
lation, again,  we  must  look  for  a  good  aystem  of  supfr- 
vision  and  inspection,  the  abatement  m  nuisances,  the 
closing  up  of  crowded  churchyards,  the  removal  of  cattle 
markets  and  slaughter-houses  from  the  centre  of  our  large 
towns,  the  consumption  of  smoke,  the  purification  of  our 
rivers,  and  the  application  of  the  valuable  refuse  of  towns 
to  its  proper  use,  and,  what  is  doubtless  more  difficult, 
the  regulation  of  the  hours  of  work,  and  the  enforce- 
nient  of  ventilation  in  public  buildings,  churches,  sehoc^ 
barracks,  fiietories,  shops,  and  workshops.' 

I  will  conclude  finally  by  thanking  you  for  giving  me 
this  opportunity  of  calling  your  attention  to  the  all- 
important  subject  of  the  Health  of  Tovras.  When  I 
undertook  to  do  so  I  determined  to  do  it  honestly  and 
fearl^ly ;  and  in  order  to  keep  myself  as  much  as  pos- 
sible clear  from  every  temptation  to  act  otherwise,  I 
determined  to  write  wis  lecture  without  making  any 
inquiry  as  to  the  state  of  the  town  of  Plvmouth,  but  io 
give  mv  arguments  and  state  my  &cts  without  any  know- 
ledge how  far  any  of  my  remarks  apply  to  the  wh<de  or 
any  part  of  the  town  I  have  the  honour  to  represent. 
For  tne  statistics  I  have  given  you  are  calculated  entirelj 
on  the  same  principles  as  those  of  Leicester  and  Bristd. 
from  the  Tables  of  Mortality  in  the  R^strar  General's 
Report,  and  based  merely  on  that.  I  am  glad  to  see  that, 
according  to  them,  while  at  Bristol  the  average  age  at 
death  is  29,  at  Pl^'mouth  it  is  33,— much  higher  than 
most  of  the  northern  towns,  but  still,  when  compared 
with  a  higher  standard,  the  figures,  particularly  those  of 
infiintine  mortality,  the  best  sanitary  test  for  a  town,  shew 
that  there  is  room  for  improvement. 

If  I  have  unintentionally  given  offence  to  any  one  pre- 
sent, I  can  only  say  I  meant  none.  If  I  have  used  plainer 
or  harsher  language  than  some  may  think  the  sulject 
called  for,  the  urgency  of  the  case  of  the  dense  populttioo 
of  our  towns,  their  moral  deterioration,  their  social  de- 
gradation, their  sufieringa,  their  death,  and  their  state 
after  death, — ^the  awfid  weight  of  these  coneiderationfl 
must  plead  my  excuse. 

For  the  imperfect  manner  in  which  I  have  performed 
my  task,  my  inexperience  in  writing  anything  longer 
than  an  address  or  a  letter  must  be  my  apology. 


'Dt,  Amotfs  B^t<m  the  Fe^er.  which  have  prevaiM  «  ««^ 
burgh  and  "GUugmc,^.  12. 
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THE  questionable  policy  of  excepting  the  metropoliB  from  th6 
provisions  of  the  Public  Health  Bill  has  not  had  the  effect^ 
which  was  hoped  for  by  government^  of  diminishing  the  hostility 
of  interested  parties  to  the  most  important  measure  of  adminis- 
trative improvement  submitted  to  Parliament  during  the  present 
session.  In  this^  as  in  all  cases  of  proposed  reforms,  which 
should  be  effected  with  promptitude  and  decidon  the  moment 
they  are  seen  to  be  required,  postponement  only  affords  time  t6 
those  who  profit  by  abuses  to  organize  an  opposition,  and  per- 
haps to  render  it  effective,  by  ihe  usual  aits  of  private  influence 
and  misrepresentation. 

The  Corporation  of  London  has  taken  the  lead  among  the 
local  boards  of  the  metropolis,  in  exciting  the  jealousy  of  the 
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public  against  the  Bill,  which  it  calls  an  infringement  of  the 
*^  Saxon  *'  institutions  of  the  country^  and  an  attempt  to  supersede 
local  government  by  centralization.  But  although  dust  has  thus 
been  thrown  into  the  eyes  of  some  well-meaning  and  not  other- 
wise very  clear-sighted  persons,  the  mischief  effected  has  not 
been  quite  to  the  extent  anticipated.  The  public  have  gradually 
acquired  a  conviction  that  the  Liondon  Corporation,  as  a 
specimen  of  a  Saxon  institution  (if  Saxon  it  be),  is  not  exactly 
one  of  which  the  country  has  any  reason  to  be  proud ;  and  that  a 
little  '^  centralization,^^  or  something  else  that  would  enforce  the 
reforms  which  the  majority  of  the  Court  of  Common  Council  have 
successfully  resisted  during  the  last  thirteen  years,  would  not  be  an 
unendurable  grievance.  We  need,  therefore,  hardly  do  more  than 
explain  that  tihe  object  of  the  Public  Health  Bill  is  not  to  curtail 
or  limit  existing  municipal  rights,  but  to  extend  them.  The 
Bill  invests  about  300  towns  with  powers  for  sanitary  objects 
which  they  have  never  before  enjoyed,  and  it  guards  against  the 
abuse  of  those  powers  by  giving  tlie  rate-payers  a  power,  in  certain 
cases,  of  appeal  to  a  central  board.  The  Bill,  with  every  other 
comprehensive  enactment  that  we  have  yet  seen,  has  its  defects 
of  detail,  which  will  hereafter  require  amendment,  and  may  for 
the  present  afford  a  handle  to  its  opponents,  but  these  detract 
but  little  from  the  general  excellence  of  the  principle  now  for  the 
first  time  sought  to  be  carried  out. 

The  opposition  raised  by  the  local  boards  of  London  to  the 
Bill  is,  of  course,  only  the  precursor  of  a  more  determined  resist- 
ance on  their  part  to  any  measure  that  may  hereafter  apply  to 
their  own  case,  a  resistance  which  the  parliamentary  influence  of 
the  London  Corporation  has  often  rendered  effectusd  in  defeating 
or  marring  other  schemes  of  administrative  improvement,  when 
of  a  kind  to  interfere  in  the  remotest  degree  with  corporate  privi- 
leges or  city  government.  It  may  be  useful,  therefore,  to  put 
metropolitan  constituencies  upon- their  guard;  and,  with  this 
view,  we  will  at  once  address  ourselves  to  the  question  of  whether 
the  City  of  London  sJwuld  be  excepted  from  the  provisions  of  an^ 
Sanitary  Bill  intended  for  the  benefit  of  the  whole  metropolis  ? 

The  answer  to  this  question  is  not  at  all  dependant  upon  any 
proof  of  city  mal-administration.  We  will  discuss  it  first  upon  the 
assumption  (an  extreme  one  certainly)  that  the  city  really  enjoys 
a  representative  constitution  worthy  of  the  name,  and  that  its 
local  government  is  efficiently  and  economically  conducted. 

Into  what  are  we  inquiring  ?  Into  the  means,  principally,  of 
obtaining  the  best  and  cheapest  sewage  and  surface  drainage 
for  the  metropolis ;  observe,  not  for  the  City  separately,  and 
other  parts  of  the  metropolis  separately,  as  if  the  City  were  as 
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distinct  from  Finsbury^  or  the  Tower  Hamlets,  as  Birminghatn 
is  distinct  from  Manchester  and  Liverpool ;  but  into  the  means 
of  obtaining  the  best  drainage  for  every  street,  ward,  and  parish 
of  London,  as  parts  of  one  connected  whole. 

The  mystification  continually  practised  by  the  Corporation,  bv 
which  they  deceive  others,  and  are  perhaps  themselves  deceived, 
is  that  of  s])eaking  of  the  City  of  London  as  if  all  London  were 
embraced  in  the  City.  Let  us  note  that,  on  the  contrary,  the 
City  is  a  mere  fraction  of  London  ;  its  population  comprises  only 
l-15th  section  of  the  population  of  the  metropolis  at  large ;  and 
the  area  of  the  1 10  City  parishes  occupies  less  than  half  the  area 
of  the  one  parish  of  Marylebone !  it  follows,  that  even  if  the 
drainage  of  the  city  were,  for  its  own  interests,  best  left  in  the 
hands  of  the  Corporation,  such  an  exclusive  jurisdiction  might 
not  be  the  best  for  the  outlying  districts,  to  be  drained  by  means 
of  the  same  communications  with  the  river  as  the  city.  The 
Fleet  ditch,  for  instance,  which  runs  through  the  City  from  Pen- 
tonville,  drains  an  area  of  4,400.  acres,  while  the  whole  area  of  the 
City  is  but  600  acres ;  so  that  the  inhabitants  of  the  north  of 
London  are  really  much  more  interested  in  this  one  important 
outfall  than  the  members  of  the  Corporation,  or  the  freemen 
householders  they  represent. 

We  have  here,  in  a  short  compass,  the  argument  upon  which 
we  have  to  join  issue.  The  Corporation  say  to  the  inhabitants 
of  the  north  of  London,  the  City  lies  between  you  and  the  river, 
and  you  shall  only  be  drained  with  our  leave.  Whenever  you 
want  a  new  sewer  to  run  through  the  City  for  the  better  discharge 
of  your  surface  waters,  you  shall  consult  us  on  the  subject ;  and 
in  the  mean  time,  without  consulting  you,  or  thinking  of  your 
interest  at  all  in  the  matter,  we  shall  construct  our  sewers  of  what 
form  we  please,  of  what  capacity  we  please,  and  place  them  at 
Mrhat  levels  we  please ! 

Should  the  Corporation  enjoy  this  obstructive  power  ?  Is  it 
(rise,  and  for  the  common  interest,  that  in  any  part  of  the 
Metropolis  independent  drainage  Commissions  should  exist, 
acting  without  concert,  and  upon  different  plans  ^ — or  is  greater 
efficiency  and  economy  to  be  secured  by  unity  of  system  ? 

The  reader,  without  being  very  profoundly  versed  in  civil 
engineering,  may  easily  resolve  the  problem  for  himself.  Let 
lim  ascend  to  the  top  of  St.  PauPs  and  look  round  five  miles  in 
nrery  direction.  He  has  the  district  before  him.  To  the  south, 
ire  the  Surrey  hills;  to  the  north,  the  hills  of  Hi^hgate  and 
Hlampstead;  between  these,  the  river  and  the  marsh  lands  of 
Southwark,    Lambeth,    lower    Westminster,    and    the    Tower 
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Hamlets.  He  will  see  at  a  glance  that  the  insalabrity  of  the 
hoases  built  upon  the  marsh  lands  (as  yet  but  partially  re- 
oovered),  arises  in  great  part  from  the  extent  of  surface  water 
which  drains  into  them  from  the  uplands,  and  then  stagnates. 
To  cure  this  evil,  it  will  hardly  be  necessary  to  point  out  to 
him,  that  the  upland  water  requires,  in  many  cases,  to  be 
intercepted,  and  directed  to  the  river  by  other  channels  than 
those  which  it  at  present  finds;  and  that  in  every  case  the 
(»pacity  and  position  (^  the  main  sewers  running  into  the 
river  must  depend  upon  the  quantity  of  water  intended  to  flow 
into  them  from  the  higher  levels ;  periiaps  three  or  five  miles 
distant. 

Suppose,  for  example,  the  drainage  of  Islington  to  require 
an  additional  outblL  The  dimensions  of  any  new  sewer  to  be 
constructed  for  this  purpose,  to  run,  perhaps,  through  Aiders^ 
gate-street,  must  of  course  be  governed  by  the  number  of  the 
Islington  drains  with  which  it  would  be  connected,  and  of  which 
the  London  Corporation  has  no  cognizance.  Ought  then  tlie 
jurisdiction  of  the  Corporation  to  extend  to  Idington,  or  die 
drainage  of  Islington  to  depend  upon  the  pleasure  of  the 
Corporation?  And  as  the  Corporation  sometimes  pleads  its 
liberality,  and  indisposition  to  create  impediments  to  public 
improvements  of  any  kind,  there  is  still  another  question.  Is 
it  right  the  Corporation  diould  have  the  power,  for  the  sake 
only  of  maintaining  its  present  patronage,  of  tiirowing  ypon  the 
owners  of  City  property  the  whole  expense  of  the  outfalls  required 
for  the  surrounding  districts  ? 

This  is  the  right  claimed ;  the  right,  first,  to  make  sewers 
without  any  reference  to  the  drainage  of  the  outlying  districts 
which  may  require  to  use  tiie  same  communications  with  the 
river;  the  right,  secondly,  to  preserve  City  patronage  at  the 
expense  of  the  City,  when,  witiiout  it,  a  great  saving  of  expenditure 
might  be  effected. 

In  the  storm  of  1846,  the  largest  of  the  city  sewers,  the  Fleet 
ditch,  horn  the  accumulated  obstructions  occasioned  by  a  sluggish 
stream,  proved  inadequate  to  the  discharge  of  the  water  wfaidi 
poured  into  it  fVora  a  thousand  channels.  P^urts  of  the  sewer  were 
Durst  open,  and  Field-lane  was  flooded.  The  whole  expense  of 
repairs  and  reconstruction  fell  upon  the  city.  But  as  the  cause  of 
the  damage  was  not  the  rain  which  fell  in  Farringdon-street,  or 
Bridge-street,  Blackfriars,  but  the  torrents  rushing  down  fVom 
Pentonville,  and  OraVs-inn-lane-road,  it  is  dear  that  the  cost  of 
the  repairs  should  have  been  defrayed,  not  by  the  city  exclusively, 
but  by  the  whole  district  benefited  by  the  same  drainage.     In  the 
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plan  prapoBed,  the  cost  of  maintaining  the  outhUs  of  the  main 
sewers  (the  most  esrtensiye  part  of  works  of  this  class)  would  be 
spread  over  the  whole  of  the  metropolitan  district. 

We  have  said  enough  to  showthe  indispensable  necessity  of  unity 
of  system.  For  different  districts  in  different  parts  of  the  coun- 
try,  different  plans  of  drainage  may  be  adopted ;  but  the  metro- 
polis is  one  district,  and  the  whole  of  its  upper  and  lower  levels 
must  be  drained  upon  one  plan,  or  they  cannot  be  drained 
effectually  or  without  a  great  waste  of  means.  When  the  fens 
of  Lincolnshire  were  drained,  nobody  proposed  to  divide  the  work 
among  the  different  parishes  of  Lincolnshire,  leaving  each  parish 
to  set  about  it  in  its  own  way ;  and  yet  this  is  what  we  were 
lately  doing  in  the  case  of  the  metropolis.  We  divided  it  among 
seven  independent  boards,  or  trusts,*  acting  without  concert,  and 
under  the  direction  of  different  surveyors;  each  surveyor  repu- 
diating the  plans  of  the  surveyors  of  other  boards;  and  the  whole 
of  the  plans  therefore  wrong,  because  having.no  mutual  adaptation 
to  the  common  object. 

In  every  case  of  proposed  drainage  for  a  large  district,  four 
things  have  to  be  considered.  1. — The  best  lines  of  direction  for 
the  main  channels  to  be  formed,  and  this  must  depend  upon  the 
flat,  hilly,  or  undulating  character  of  the  whole  surface. 
2. — Capacity  J  in  reference  to  the  quantity  of  water  a  sewer  may  be 
required  to  discharge ;  and  this  must  depend  upon  how  much  or 
how  little  water  is  to  flow  into  it  from  surrounding  districts. 


*  The  '  Giyil  Engineer,'  of  Febraaiy,  1843,  describing  these  different  boards, 
wid  their  operation,  says, — 

"  What  is  wanted  is  an  examination  into  all  the  metropolitan  commisaiona,  to  see 
vhether  they  cannot  be  adYantageonsly  consolidated  into  one  body.  We  have  now  on 
the  northern  side  of  the  river  lliamea,  the  City,  the  Westminster,  the  Holbom  and 
Pinsbary,  thp  Regent-street,  the  Tower  Hamlets,  and  the  Stebon  Heath  Commissions  : 
here  we  have  six  different  commissions,  which  would  require  months  to  obtain,  even 
•apposing  it  possible  that  they  should  all  agree.  We  have,  running  right  through  the 
▼ery  centre  of  the  Westminster  sewage,  a  sewer  of  a  large  class,  and  at  considerable  depth, 
coiutnicted  about  twenty-five  to  thirty  years  since,  belonging  to  the  Crown,  and 
capable  of  draining  an  immense  district;  yet  this  sewer  cannot  be  touched  by  the 
Westmhister  Commissioners.  Then  again  we  have,  as  Mr.  Donaldson  tells  us  in  his 
feport,  the  Westminster  sewers,  running  from  the  Thames  up  Tottenham -court  road, 
to  the  New  road ;  then  the  Holbom  and  Finsbury  sewage  commences,  and  after  the 
f^er  passes  through  the  latter  distriet,  it  oomes  to  the  oounty  drainage,  so  that  any 
anproveoMnt  in  the  dninage  of  the  uplands  of  the  county  could  not  be  made  without, 
first,  the  Westminster  Commissioners  constructing  a  new  sewer,  or  lowering  an  old 
one;  then  the  Holbom  and  Finsbury  doing  the  same.  So,  also,  if  either  commission 
wished  to  dirert  the  upland  waters,  by  constructing  catch-water  drains,  so  as  to  prevent 
^  gnat  a  flow  down  any  particular  district,  and  prevent  the  lower  parts  of  the  metro. 
poUs  Arom  being  inundated,  it  cannot  be  done,  and  the  consequence  is  that  each 
<^oinmission  is  obliged  to  cut  about  and  alter  the  old  sewers,  to  get  rid  of  tiie  evil  m 
«e  best  way  they  can." — dvil  Enghuer  ^r  Februwy,  1843. 
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3. — Levels,  in  reference  not  only  to  a  general  fell  towards  a  riTer, 
or  the  sea,  but  also  to  the  depth  at  the  points  of  junction  of  the 
branch  «ewers  which  may  ultimately  have  to  be  constructed.  This 
having  hitherto  been  very  generally  neglected, — each  board  think- 
ing only  of  its  own  immediate  district, — ^many  of  our  main  sewers 
can  now  only  be  connected  with  the  lateral  drain  perhaps  of  an 
adjoining  street,  by  being  made  to  run  up  hill,  as  in  the  following 
diagram  : — 

Pavement  level. 


Sewer  A.  Sewer  B. 

4. — Form  of  Sewer,  in  reference  both  to  economy  and  efficiency 
as  adapted  to  the  flow  of  water  and  facilities  of  junction.  A 
sewer  with  square  sides  cannot  well  be  joined  on  to  a  circular 
sewer  of  the  same  capacity,  and,  as  all  forms  cannot  be  equally 
advantageous,  some  experiments  should  surely  have  been  made, 
before  the  days  of  the  Sanitary  Commission,  to  ascertain  what 
forms  combine  the  desired  requisites  at  the  least  cost. 

The  diagrams  given  in  the  published  reports  of  the  Health  of 
Towns  Commissioners  show  the  various  opinions  which  prevailed 
among  the  old  Commissions  upon  this  part  of  an  important  prac- 
tical question,  and  carry  with  them  a  sufficient  explanation  of  the 
reason  why  an  expenditure  exceeding  £100,000  per  annum  should 
have  been  incurred  upon  the  sewers  of  the  metropolis,  without 
any  result  fairly  commensurate  with  the  outlay.  Think  of  a 
million  sterling  having  been  actually  expended  every  ten  years 
upon  the  drainage  of  the  metropolis,  and  the  most  important 
part  of  the  work,  the  drainage  of  the  bye-streets  and  the  courts 
and  alleys  in  which  the  poor  reside,  having  yet  (comparatively 
speaking)  to  be  commenced ! 

Yet  how  could  it  be  otherwise  upon  the  system  which  has 
prevailed  ?  A  system  which  has  suffered  the  metropolis  to  be 
governed,  in  respect  to  its  drainage,  upon  the  principle  of  a  Saxon 
Heptarchy — (and  this  is  really  aJl  that  remains  of  Saxon  about 
our  metropolitan  institutions), — petty  rival  jurisdictions,  never 
acting  in  concert,  pulling  different  ways  for  different  objects,  and 
eternally  quarrelling  about  their  right  to  a  stream  or  a  parish 
boundary.  We  have  seen  each  Boa^  of  Sewage  Commissioners 
working  separately  in  the  dark  towards  an  end  which  could  only 
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be  effectually  promoted  by  intelligence  and  combined  action ;  and 
the  result  only  a  continual  doing  and  undoing;  repairing  and 
destroying ;  improving  some  neighbourhoods  and  rendering  others 
worse  than  before;  with  sewers  converted  into  elongated  cess- 
pools ;  the  reservoirs  of  pestiferous  gases  escaping  to  poison  the 
atmosphere  ;  sewers  needlessly  large  where  they  are  required  to 
be  small,  and  small  where  they  are  required  to  be  large;  and 
streets  burst  open  and  repaired  afler  a  storm,  to  be  again  burst 
open  and  repaired  on  its  recurrence. 

It  is  not  at  all  necessary  we  should  prove  that  in  any  of  these 
respects  the  inhabitants  of  the  City  are  in  a  worse  state  than  their 
neighbours.     The  sanitary  state  of  the  City  might  be  much  more 
satisfactory  than  it  is  admitted  to  be  by  the  Bill  which  the  Cor- 
poration are  now  promoting  for  its  improvement,  and  yet  our 
argument  would  not  be  affected.      When  the  state  of  Field-lane 
was  mentioned  on  a  recent  occasion,  it  was  thought  to  be  a  suffi- 
cient answer  to  say  that  parts  of  it  were  not  in  the  City,  although 
bordering  upon  it.    The  answer  betrayed  an  ignorance  of  the 
subject  in  discussion,  for  it  is  districts  like   Field-lane  which 
border  upon  the  City,  and  can  only  be  drained  by  sewers  which 
must  run  through  the  City,  which  constitute  the  whole  of  the 
difficulty.     Is  it  well  that  Field-lane  and  Farringdon-street  should 
be  in  the  hands  of  two  rival  Boards  at  open  war  with  each  other  ? 
If  the  City  stood  by  itself  on  a  hill  the  difficulty  would  not  arise. 
It  might  then  be  admitted  that  the  City  alone  should  attend  to 
the  drainage  of  the  City ;  but  as  part  of  a  metropolis  fifteen  times 
greater  than  itself,  is  there,  or  is  there  not,  an  inconvenience  in 
this  divided  jurisdiction  ? 

With  regard  to  the  health  of  the  City,  in  its  present  state,  we 
may  observe,  that  the  testimony  furnished  by  Mr.  Anderton  and 
the  late  Dr.  Lynch,  and  recently  confirmed  by  Lord  Ashley,*  to 

*  An  appeal  having  been  made  to  Lord  Ashley  by  the  Secretary  of  the 
Health  of  fowna  Association,  for  his  Lordship's  opinion  of  the  correctness  of 
the  statements  made  by  Mr.  Tyrrell  of  the  health  of  the  City,  the  following 
^'^  the  reply  : — 

'*  May  2nd,  1848. 

'*  ^iR. — I  have  the  honour  to  acknowledge  the  receipt  of  your  letter,  in  reply  to  a 
rommunicatiou  made  to  me  by  the  City  Remembrancer. 

'*  You  appeal  to  me  for  any  opinion  that  I  can  give  in  respect  of  the  health,  clean- 
OnesB,  effective  drainage,  and  supply  of  water,  in  certain  parts  of  the  City  of  London. 

**  My  answer  to  this  appeal  need  not  be  long.  I  entirely  concur  in  the  sentiments 
^pressed  by  Mr.  Anderton  at  a  public  meeting  held  in  behalf  of  the  widow  and  chil- 
dren of  Dr.  Lynch ;  and  am  fully  convinced  that  no  one  of  those  who  gainsay  the 
Btatements  of  the  advocates  of  sanitary  reform,  has  ever  himself  inspected  those  filthy 
•nd  unwholesome  localities. 

"1  have  perambulated  not  a  few  of  them  in  company  with  a  medical  gentleman,  and 
1  matt  unhesitatingly  offer  my  emphatic  and  deliberate  testimony,  that  the  language 
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the  impurities  permitted,  hss  not  been  exceeded  by  the  eviilence 
supplied  of  the  n^lect  of  sanitary  precautions  in  any  other  part 
of  tne  metropolis ;  and  in  no  other  part  of  London  can  diere  be 
found  an  eqinl  number  of  markets,  slaughter-houses,  and  burial- 
grounds  in  crowded  localities. 

The  City  Solicitor  has  quoted  a  return  of  the  B^strar-Cretiefal, 
showing,  ttiat  while  the  deaths  in  En^and  are  1  in  46,  in  France 
they  are  1  in  42,  and  in  Prussia  1  in  37.  These  figures  do  not 
alter  the  fact  that  the  mortality  of  the  City  is  greater  than  that 
of  the  average  of  England,  or  than  the  average  of  the  metropolis. 
The  average  mortality  of  the  City  is  1  in  40,  and  that  erf  the 
East  and  West  London  Unions  1  in  36  (Cripplegate  1  in  32). 
The  mortality  of  distriots  adjoining  the  City  is,  for  St.  Lecmard, 
Shoreditch,  1  in  32 ;  Whitecross-st.,  1  in  33 ;  City-road,  1  in  31. 
The  mortality  of  the  more  healthy  districts  of  the  metropolis  is, 
for  St.  Qeorge's,  Bloomsbury,  1  in  48;  for  St.  John's,  Paddington, 
1  in  56 ;  Stomford-hill,  1  in  63 ;  and  Dulwich,  1  in  91.* 

Kepresentation. — The  members  of  the  Corporation  need  not  be 
told,  however  reluctant  they  may  be  to  admit  the  &ct,  that  the 
several  Boards  of  Commissioners  of  Sewers  recently  superseded 
were  none  of  them  founded  upon  the  basis  of  local  representation. 
Mr.  Alderman  William  Lawrence,  for  example,  who  has  been  one 
of  the  foremost  in  the  agitation  against  the  Public  Heakh  Bill,  on 
the  ground  of  its  interference  with  popular  in^tutions,  acted  but 
recently  as  a  Commissioner  of  Sewers  for  the  Holbom  and  Fins- 
bury  division  :  and  did  so  as  a  nominee  of  the  Lord  Chancellor ; 
not  as  the  representative  of  the  rate-payers,  who  had  no  voice 
whatever  in  the  appointment.  We  must  be  forgiven  if  we  add, 
that  his  former  position  as  a  Crown  Commissioner  was  a  much 
higher  one,  and  more  worthy,  in  our  estimation,  of  the  reform 
principles  he  professes,  than  his  present, — sitting  as  he  does  for 

and  description  of  the  letter  yon  have  just  addressed  to  me,  fall  riiort  of  tihe  red 
abominations  which  are  hourly  endued  by  the  wretched  inhabitants  of  those  co«irt> 
and  alleys. 

'*  It  is  affirmed,  yon  say,  by  some  of  yonr  opponents,  that '  the  City  of  LiODdon, 
for  health,  cleanliness,  effectiTe  drainage,  and  the  supply  of  water,  cannot  be  surpassed.' 
It  may  be  so ;  science  may,  possibly,  have  done  its  best  in  the  metropolis  of  the 
British  empire.  Unlearned  as  I  am  in  these  matters,  I  do  not  presume  to  giTe  an 
opinion  on  that  head.  But,  if  such  be  the  ease — ^if  knowledge  and  seal  can  do  no 
more  for  the  physical  benefit  of  these  masses  of  living  beings,  why,  then  it  is  evident 
that  thousands  upon  thousands  are  inevitably  doomed  to  a  disgnsting  and  hopeleBi 
degradation. 

*<  I  am,  Sir, 

"  Your  very  obedient,  humble  Servant, 

(Signed)  *'  Ashlky.' 

*  Fifth  Annual  Report  of  the  Registrar-General. — p.  468. 
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one  of  the  most  rotten  wards  in  the  City.  The  predecessor  of 
Mr.  Alderman  Lawrence  was  Mr.  Alderman  Hughes  Hughes, 
who  was  returned  for  the  ward  of  Bread-street  in  1844,  by 
the  votes  of  S2  re&ndent  freemen,  his  opponent  having  obtained 
but  31;  and  there  has  since  been  no  contest.*  Such  is  the 
constituency  for  a  public  functionary,  who,  by  virtue  of  his  office 
is  a  member  of  the  Commission  of  Sewers  for  the  City,  a 
magistrate  for  life,  trustee  ew'-offido  for  numerous  public  chari^ 
ties,  and  Lord  Mayor  by  rotation. 

We  yield  to  no  man  in  a  respect  for  the  true  principles  of  local 
representation;  municipsd  councils  fairly  elected  by  the  rate- 
pyers  are  for  a  thousand  reasons  better  than  government 
boards  for  local  duties;  but  is  the  nomination  of  32  freoi- 
nien  in  one  ward,  or  even  of  300  in  anodier,  to  offices  sueh 
as  the  above,  affecting  the  interests,  directly  or  indirectly,  of 
a  population  of  two  millions,  to  be  preferred  to  that  of  a  re- 
sponsible minister?  We  think  not.  Of  all  forms  of  govern- 
ment that  of  mock  representation  is  the  worst.  Despotism  is 
bad,  but  mock  representation  is  despotism  without  its  honesty ; 
despotism  in  disguise;  ambition  without  the  courage  of  force, 
attaining  its  ends  by  cunning. 

Although  several  attempts,  and  some  recently  renewed,  have 
been  made  to  get  the  City  franchise  extended  to  rate-payers, 
they  have  hitherto  always  failed.  The  elections  continue  in 
the  hands,  not  of  the  n^e-payers  but  of  the  freemen,  and  the 
wards  (the  electoral  districts)  are  so  arranged  that  the  smallest 
wards  return  the  majority ;  so  that  the  Corporation,  instead  of 
representing  the  City  at  large,  with  its  population  of  129^000 
inhabitants,  is  really  a  petty  oligarchy,  representing  the  minority 
of  a  minority. 

The  statement,  therefore,  that,  under  the  existing  system, 
those  who  are  called  upon  to  pay  sewers'  rates  have  a  voice  in 
the  disposal  of  the  money,  is  at  variance  with  the  fact ;  and  this 
will  be  the  more  evident  when  it  is  remembered  that  the  sewers' 
rate  is  a  landlord's  tax,  deducted  by  the  tenant  from  his  rent, 
(exoeptii^  in  cases  of  special  agreement) ;  and  as  in  city  cor* 
porate  elections  the  resident  freemen  only  vote,  and  the  owners 
of  house  property  are  for  the  most  part  non-resident,  it  is  clear 
that  the  parties  chiefly  interested  can  have  practically  no  control 
whatever  over  the  funds  to  which  they  are  compelled  to  con- 

*  It  is  imdsntood,  however,  that  this  constitueiicy  has  since  been  somewhat 
cahmd,  hut  not  amended,  by  the  creation  of  votes  on  both  sides.  This  is 
done  by  paying  the  freedom  fines  and  fees  (about  i£ll),  for  those  who  cannot 
^M  the  money,  or  aie  indisposed  to  raise  it. 

t  We  may  g;ive  here,  from  our  own  knowledge,  the  caae  of  an  owner  of 
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tribute.t  Is  it  that  no  control  is  required?  May  unlimited 
confidence  be  safely  placed  in  the  honest  and  economical  ad^ 
ministration  of  the  Corporation  as  the  trustees  of  the  public  ? 
We  will  inquire  a  little  mto  this  fact.  But  first  let  us  examine 
the  claim  for  support  set  up  by  the  City  Commissioners  of  Sewen 
on  the  score  of  ffratidious  services* 

Their  services  are  not  gratuitous.  It  is  true  the  Commis- 
sioners do  not  receive  salaries;  but  salaries  are  not  the  only 
mode  of  payment.  There  are  three  modes  in  which  every  mem- 
ber of  the  Corporation  is  paid. — 1.  In  the  invitations  which  he 
accepts,  and  even  claims  as  his  rights  to  festivities,  of  which  the 
cost  often  extends  to  £1,000  for  a  single  dinner,  at  the  expense 
of  his  fellow  citizens.  2.  In  his  share  of  an  amount  of  patronage 
greater  than  is  enjoyed  by  any  member  of  the  House  of  Com- 
mons, Her  Majesty^s  ministers  excepted; — ^there  being  in  the 
gift  of  the  corporation  no  less  than  263  places  of  which  the  emo- 
luments exceed  J£100  per  annum ;  60  of  which  the  emoluments 
exceed  £400  per  annum;  and  21  of  which  exceed  £1,000 
per  annum  \*  3.  He  is  paid  by  those  opportunities  of  influence 
which  enable  him  to  secure  some  one  of  these  offices  for  himself 
if  it  should  suit  him  to  accept  it  at  the  time  of  its  being 
declared  vacant.  We  need  not  mention  the  many  instances  of 
old  members  of  the  Corporation  (the  names  of  some  of  them 
as  once  busy  reformers  will  occur  to  the  reader),  now  holding 
salaried  offices  under  the  Corporation,  and  who  in  this  way  have 
at  last  found  the  means  of  remunerating  themselves  for  their 
former  (so  called)  honorary  labours  as  the  Corporation  Commis- 
sioners of  Sewers. 

house  property  in  the  city,  a  non-freeman.  He  was  about  (in  1843)  to  poll 
down  and  rebuild  a  block  of  houses,  forming  the  comer  of  Whitefriars  Street, 
Fleet  Street,  having  a  frontage  of  200  feet.  These  houses,  although  burdened 
with  sewers'  rate,  drained  only  into  cesspools,  and  he  therefore  memoiialiaed 
the  Citv  Commissioners  that  a  sewer  might  be  made.  The  applieatioii  ww 
granted  on  condition  of  his  contributing  jflOO  towards  its  cost;  whidi  was 
paid.  When  the  sewer  was  completed,  he  expected  to  be  aUowed  to  oae  it 
tree  of  any  further  expense,  but  was  charged  Ji3  I9s,  for  each  of  the  hoose 
drains  leading  into  the  sewer.  These  druns  were  so  laid  by  the  Gommis- 
tioners  that  uie  new  buildings  were  presently  filled  with  rats  from  the  Thames, 
and  the  owner  had  then  to  incur  the  further  expense  of  traps  to  keep  them 
out.  The  amount  of  the  sewers'  rate  which  continues  to  be  collected  from  the 
same  property  would  have  enabled  the  new  Sanitary  Board  to  have  taken 
upon  itself  the  entire  cost  of  the  sewer  and  house  drains,  without  any 
additional  charge  to  the  owner  (Mr.  W.  £.  Hickson).  The  inquiries  set  on 
foot  by  government  into  exactions  of  this  class,  and  their  exposure,  hanre 
since  induced  the  City  Commissioners  to  give  up  their  system  of  foreed  eon- 
tributions  in  similar  cases  to  the  slwve. 

*  The  particulars  of  these  are  given  in  the  number  of  the  *  Westminster 
Review 'for  March,  1845. 
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Let  us  look  at  the  expense  of  one  of  these  offices.  The  amount  of 
the  sewers*  rate,  when  received  by  the  collectors  in  their  several 
districts,  is  paid  into  the  hands  of  an  officer  called  the  Chamber- 
lain. How  much  is  he  paid  for  taking  care  of  the  money  ?  The 
following  is  the  present  cost  of  the  office,  as  fixed  by  a  resolution 
of  the  Court  of  Common  Council,  September  14th,  1843. 


CHAMBERLAIN. 
His  emoluments  not  to  exceed  * 
For  bis  clerks  . . 


jf2,60()    0    0 
2,102  10    0 

£4,602  10    0 


Mr.  Tvrrell,  the  City  Remembrancer,  has  addressed  a  letter  to 
Lord  Ashley,,  in  which  he  challenges  inquiry  into  the  existence 
of  any  jobbmg  on  the  part  of  the  City  Commissioners,  and  con- 
cludes with  stating  that  the  Health  of  Towns  Association,  of  which 
Lord  Ashley  is  a  member,  have  been  ^'  made  the  tool  of  parties 
who  have  in  view  objects  very  foreign  to  the  promotion  of  health, 
cleanliness,  and  morality,  being  nothing  less  than  their  own  per- 
sonal advancement  and  aggrandisement,  at  the  expense  of  the 
liberties  and  rights  of  others  !*'  The  City  Solicitor,  in  the  same 
spirit,  describes  the  Public  Health  Bill  as  one  to  ^'  make  small 
places  for  small  people.'^ 

The  parties  who  prefer  these  accusations  should  at  least  have 
clear  notions  of  what  the  term  ^^ jobbing'^  means,  and  should 
be  quite  certain,  that  whatever  may  be  their  own  integrity  of 
character,  the  men  and  the  system  they  defend  are  free  from  the 
imputation  they  would  fasten  upon  others.  Lict  us  drop  the 
term  ^^  jobbing,^^  as  needlessly  offensive,  but  pursue  this  part  of 
our  inquiry  a  little  further. 

The  City  Commissioners  of  Sewers,  being  in  fact  merely  a 
committee  of  the  Court  of  Common  Council  and  Court  of  Alder- 
men, have,  in  the  case  of  all  legal  difficulties  that  may  arise,  the 
assistance  of  the  legal  staff  of  the  Corporation.  What  is  the  cost 
of  this  branch  of  the  public  service  in  salaries,  fees,  and  other 
emoluments  ?  Not  less  than  £35,000  per  annum !  The  return 
famished  by  the  officers  themselves  in  1833,  of  appointments 
held  by  solicitors,  barristers,  proctors,  and  attorneys'  clerks 
under  the  Corporation,  amounted  to  £38,067  19^.  6d, ;  and  it  has 
since  not  undergone  a  reduction  of  5  per  cent. 

It  will  not  be  our  business  to  show  that  any  of  these  gentle- 
men are  over-paid  in  reference  to  their  high  individual  merits. 

*  These  emoluments  are  derived  from  balances.  The  chamberlain  lending 
the  corporation  their  own  money  at  interest,  or  advancing  it  to  other  parties 
on  securitY.  b 
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The  eminent  services  of  the  Recorder,  for  example,  he  being  not 
only  a  derk  to  the  Court  of  Common  Council,  but  a  judge  in  the 
City  Criminal  and  Civil  Courts,  may  be  cheaply  secured  by  Us 
salary  of  j£3,000  per  annum ;  but  what  we  desre  to  know  is, 
how  it  happens  that  a  smaller  number  of  officers  poaaesanig  high 
professionad  talent  is  not  made  to  suffice  for  the  whole  of  the 
somewhat  narrow  routine  of  duties  belonging  to  municipal 
government. 

Let  us  take  the  four  offices  of  the  City  Remembruioer,  City 
Solicitor,  Comptroller,  and  Town  Clerk,  tne  duties  of  which  ait 
analogous,  as  connected  with  rents,  leases,  assignments,  tolls,  the 
defence  of  corporate  rights,  bills  to  be  promoted  or  opposed  in 
Parliament,  &c.,  and  which  in  the  new  Corporations  created  by 
the  Municipal  Reform  Bill  of  1835,  as  well  as  in  the  Poor  Law 
Unions,  are  aU  comprised  in  the  duties  of  the. one  office  d 
Clerk  to  the  Board.* 
REMEMBRANCER. 

SaJiMxj  itfl,OM    0  t 

Allowanee  for  Oflloe  ExpenMs  SSO    t  t 

AOomtoet  for  iHwinfn  doM  in  twpaet  of  fond*  ctcttad  by 

Act  of  PwUMnent 905    S  S 

AUovaoee  for  the   budneis   of  Deputy   Begistrar,  in- 

dttdiag  jtf  156  40.  M.  for  OiBce  Kspenci  S77  !•  6 

^£2,122  12  II 

'*  An  offlee  is  provided  for  the  Bemembnuaeer  by  the  Corporeiion.  The 
Bemembnmoer  i»  entitled  to  one  book  md  one  dae  ennnaUy  ont  of 
Hie  Miyeety'e  perka  or  foreats." 

(Signed)       B.  TrmBBi.1.. 

COMPTROLLER. 

AUowanees  from  City  cash : — 

Formertyi  jMM  lit.  U,,  bat  vadneed in  lS4t  to  . .  itf  SM    t    0 

Leeaea,  aaaignmenta,  licenaea,  feea,  ftc.  paid  by  the  pobUe, 

aeeordlBf  to  the  return  ftmiahed  in  18SS,  by  Mr.  P.  B. 

Hookey      ..  74S  17    4 

From  Act  of  Parliament  fonda  (aee  tiie  aame  reCama)      . .     1,714  IS    • 

^£2,657  11    • 

(Subject  to  Offloe  Expenaea)  ^Ma  14«.  OA 

**  In  addition  to  the  above,  a  honae  and  tazea  are  provided  at  the  ex- 

penae  of  the  City,  and  a  oooeh-hoaaa  and  atable  in  the  Gtty  Me«a ; 

and  alao  an  allowanoe  of  coala  and  candiea  for  the  oae  of  the  ofleea ; 

then  ia  alao  an  aDowaaca  of  itfftft  per  aannm  for  boeka  and  other 


(Signed}       F.  B.  Hookst. 

TOWN  CLERK. 

(As  fixed  by  the  '<  Officers'  and  aerks'  Commitee,"  in  their  rs- 
port,  dated  Blay  6dk,  1842). 

Authonaed  foea,  which,  aueatimated  by  the 

commitlee.  produoe  an  average  anm  of  ..jtfl,lOO  0  0 

AUowaaeaa  from  City  eaah  9M  •  t 

Fhm  Act  of  Parliament  Auida    ..  700  t  • 


Caniedover     ^%9-    0    •  £4,780     3  U 


*  The  pimcticabilifty  of  their  consolidation  mav  be  iofiemd  from  the  M 
that  the  City  Solicitor  acted  for  the  ComptroUer  for  several  weeka  on  the  li* 
▼acaney  oceurrinff  by  death,  and  is  not  now  so  overbnrtfaened  by  his  offidil 
dittiea  aa  to  find  himself  ineapacitaled  from  rcpwaeiitiag  the  borough  of  Lav- 
beth  in  pnhanteBt. 


Digitized  by 


Google 


and  Sanitary  Improvement.  1 5 

BraoghtoTv. 4ft,ooo  0  0  £4,780    8  11 

*'  Betides  the  adTUitages  of  an  ofBdal  reaidence, 

Willi  the  naiul  allowances  in  respect  tliereof.'* 
Allowance  for  darks  and  stationary  . .     1,M0    0    0 

Life  Assurance  for  the  chief  derk,  in  addition 

tohissalaiyof jtfSOO    ..  .,       200    0    f 

Fees  to  clerks,  whidi  in  1844  prodoeed  117    0    0 

je9,8i;  0  0 

Additional  Eslabliahment. 
Reader  to  the  conrt    ..  jfiOO    0    9 

Deputy  Registrar  SOO    9    0 

Clerk  ..  100    0    0 

400    0    0 

£4,217    0    0 

CUT  SOLICITOR. 
In  a  recent  address  published  by  Mr.  Chas.  Pearson,  the  present 
City  Solicitor,  in  defence  of  his  consistency  as  a  reformer, 
he  says : — 

"By  dose  attention  to  the  dntica  of  my  office  I  have  been  enabkd,  with 

my  salary  and  other  emoluments,  to  raise  my  income  to  j^,l  10  a-year, 

that  is  tlM  amount  of  the  income  wbkh  I  returned  nader  the  Pmpeity 

Tax  sssfsament."--(Page  SOI.} 

The  amount  paid  to  his  clena  and  for  expenaea  of  offices,  not  faidnded  in 

the  abore,  is  not  stated,  hot  may  be  nssnmwd,  judging  from  the  office 

expenseaofiheTownClerfc,  tobenotlesathan  40^.    Thiawillmake 

the  total  expense  of  the  offlee  to  the  puUie  agree  with  the  estimate  of 

isss. 

Salary  and  other  emolnmeiitB  ..  ••  ..jffS,110    0    0 

Clerks  and  office  expenses  ..       890    0   0 

£3,000    0    0 


TOTAL  EXPENSE  TO  THE  PUBLIC  OF  THE  FOUB  OFFICES  £l  1,997      3    11 

In  this  country  we  are  aocostomed  to  great  anomalies;  but 
one  of  the  most  extraordinary  lately  witnessed  has  been  an  agita- 
tion against  government  patronage,  mider  tbe  yirtuoos  pretext 
that  the  Commissioners  of  the  Pablic  Health  BUI  were  to  be 
paid,  and  got  up  by  the  very  men  who  participate  in  the  above 
abuses.  If  public  servants  should  not  be  paid,  the  argument 
would  of  course  apply  most  emphatically  to  the  City  I^mem- 
brancer,  and  the  City  Solicitor,  whose  services,  however  invalu- 
able, are  at  least  not  gratuitous.  But  what  is  more  extraordinary 
still  is  the  fact,  that  government  should  be  so  far  impressed  with 
the  force  of  this  di^terested  reasoning,  as  to  have  proposed 
that  the  office  of  Commissioner  under  the  Bill  should  be  entirely 
honorary.  Upon  the  remonstrance^  however,  of  some  earnest 
reformers  in  the  House,  it  has  been  agreed  that  one  of  the  Com- 
Ddissioners  of  the  Central  Board  shall  receive  a  salary  not 
to  exceed  JS1,500  per  annum.  Shall  we  take  this  as  a  fair  test 
for  the  remuneration  of  official  labour  ?  If  £1,500  per  annum 
be  a  sufficient  smn  for  the  expense  of  a  department  that  is  to 
luperintend,  for  sanitary  objects,  the  local  Boards  of  all  £ng- 
^d,  how  much  of  the  above  £12,000^  for  a  fraction  of  the 
business  of  one  only  of  those  local  Boards,  is  misapplied  ?, 

We  will  not  here  reproduce  the  particulars  of  ower  offices  in 
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the  pft  of  the  London  CSorponition^  which  were  gi^en  at  length 
m  the  March  number  of  the  *  Westminster  Review'  for  1845,^ 
but  the  following  summary  of  the  whole  cannot  be  too  frequentlT 
laid  before  the  public : 

PATRONAGE  OF  THE  LONDON  CORPORATION. 

Agtatamtttof  thaeortto«h«palilic,intiityMr  ISSSyoftiit  oOeen  and  dvki  of  Oe  Lada 
Cofponlion,  In  nlniet,  feet,  ud  ofltoeallowMacw^froinictami  aigncd  by  the  oOeenthcndfc^ 
■ad  pNMBtod  bj  them  to  tha  B«?einie  CominittM  of  the  Coort  of  CoauMB  Canmcfl 


(CondoCiiig  of  appoiatmetti  bdd  by  MikUort,  bMiirten,  piocton, 
•Bdattanki'ckrki)  £38,067  19    6 


(T%0Loidlfayor,ChaBbflriaiB,ShCDft,TMiiiaa,Trampeten»ftc.)     24,187    2  9 

Oflcm  of  Cmtoou  nd  MaAot  DvM 29,338  12  ^ 

Oflem  of  City  OMla 4,330    7  2 

Ofleanof  PuUieWoriii  5,403  12  0 

MiMeDanMu  Oflcon, 

riiidodiiigHan-koepen.B«dtoi,Iridi  Society,  IVifft  of  I^mdon,  Ac.)     9,653    5  4 

£110,980  19  10 

The  above  does  not  include  the  patronage  arising  from  the 
City  Police,  the  cost  of  which  is  £45,000  per  annum,  (£20,000 
per  annum  more  than  the  chai^  would  have  been  if  cod- 
solidated  with  the  Metropolitan  Police),  nor  much  inddentsl 
patronage  of  a  kind  not  necessary  to  particularize  t«  Conti]^^ 
this  return  with  the  expenditure  of  the  Munidpal  C(xporatioa 

*  Rerorinted  as  a  Pamphlet,  under  the  tide  of  'City  Adzninbtntioo,' 
Nod.    Price  6d.    Sold  by  G.  Luxford. 

t  The  aldermen  are  trustees,  ex  qgfeio,  of  the  Royal  Hospitals,  and  Tiiiflai 
other  charity  estates ;  and  the  following  items  should  be  adoed  to  the  pstnv- 
age  of  the  two  courts : — 

Tea  City  TradesmeQ's  Bflls  for  Tarioiis  purpotes. 

Pktrcmage  of  FSghtoww  Ihings. 

Peosioiis  to  Aldennen's  Widows  and  ChEdien,  and  othen  who 

held  offices  under  the  Coiporation        j^,793  18   0 

Feonons  to  Coal  Meters 17,011    7   0 

Committees  of  tin  Common  Covncil  for  Tavern  Bills,  Sunmcr 

Ezonrw>ns,  &c.  6,534  16   9 

EiiwBses  of  Ci^  Barge,  for  do.,  do.  (average  of  seveo  yean)  453    5   7 

Fitting  np  Guildhall,  and  stoppmg  up  streets  on  Lord  Mayor's 

Day  (average  of  seven  yean)        529  12  H 

je27,373    0  t 
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of  Leeds  which,  for  the  year  1843,  was  but  £21,464  10*.  lid. ! 
including  the  administration  of  justice,  expense  of  gaols,  police, 
county  expenses,  and  salaries  of  every  kind. 

Reform  is  a  plant  of  slow  growth,  but  if  we  may  judge  by  the 
impulse  it  has  lately  received,  the  reign  of  corporate  extrava- 
gance, and  exclusive  privilege,  must  soon  have  an  end.  Let  it, 
however,  be  well  understood,  when  the  time  comes,  that  the 
mal-administration  of  the  Corporation  of  London  is  only  a  part 
of  a  very  wide  and  important  question, — ^that  of  the  best  con- 
stitution fitted  for  the  municipal  government  of  the  whole 
metropolis ;  a  subject  upon  which  no  city  reformer,  if  in  any 
way  connected  with  the  Corporation,  can  be  trusted ;  however 
honest  or  unprejudiced  he  may  be  upon  other  topics. 

The  reformers  of  the  Corporation  appear  to  have  the  same 
notions  of  liberty  as  Barb&,  Blanqui,  Hu1)ert,  and  the  rest  who 
the  other  day  sought  to  overturn  an  assembly  elected  by 
universal  suffra^  that  they  might  govern  France  in  their  own 
wav.  The  privileges  claimed  for  the  Corporation  are  not  the 
rights  of  equals,  but  the  authority  of  superiors,  amounting  to  an 
intolerable  usurpation ;  and  although  of  late  a  disposition  has 
been  shown  by  a  growing  party  in  the  Court  of  Common  Council 
to  extend  the  municipfd  suffrage,  this  is  not  with  any  idea  of 
surrendering  an  atom  of  their  power  of  interfering  with  and  re- 
stricting the  rights  and  privileges  of  tlie  rest  of  the  metropolis. 
The  members  of  the  Corporation  claim : — 

1.  The  right  of  taxing  the  whole  of  the  inhabitants  of  the 
metropolis  without  their  consent,  and  of  applying  the  money 
without  consulting  them  in  any  way  on  the  subject.  This  power 
is  exercised  in  tonnage  charges  upon  shipping,  in  duties  upon 
coals,  com,  wine,  potatoes,  fruit,  oysters,  &c.  landed  from  the 
river,  or,  in  the  case  of  coal,  coming  also  to  London  by  canal, 
road,  or  railway.  Of  the  duties  on  coal  8rf.  per  ton  are  levied  by 
Act  of  Parliament  for  the  approaches  to  London  Bridge,  and 
some  street  improvements  effected  at  the  west  end ;  but  the  duty 
of  Ad.  per  ton,  producing  about  £50,000  per  annum,  is  claimed 
by  the  Corporation  as  a  kind  of  private  property,  and  is  mcluded 
in  the  accoimts  of  what  is  called  the  '^  City  Estate.'' 

2.  The  right  of  exemption  from  the  county  rate  in  considera- 
tion of  their  defraying,  with  a  portion  of  the  above  money,  the 
expenses  of  the  city  prisons  and  of  the  Central  Criminal  Court. 

3.  The  right  of  regulating  the  navigation  of  the  River  Thames 
from  Staines  to  Yantley  Creek;  and  right  to  the  property  in  the 
soil  on  both  banks  of  the  river,  which  they  are  now  disputing 
with  the  Crown  in  the  Court  of  Chancery. 

•  4.  The  right  of  diminishing  the  security    of    person  and 
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property^  by  setting  up^  in  the  middle  of  the  metropolitan  district, 
a  nval  police  admimstration  ;  to  the  advantage  only  of  the 
depredator,  who  profits  by  the  want  of  nnity  of  action  between 
the  two  establishments. 

5.  The  right  of  appointing  the  Judge  of  the  Central  Criminal 
Court,  the  High  Bailiff  of  Southwark,  &c.,  and  right  of  the 
exclusive  management  of  the  prisons  of  Newgaite  and  ^ 
Compter, — affecting  the  administration  of  justice  for  the  whole 
of  the  metropolitan  circuit. 

6.  The  right  of  holding  a  cattle  market  in  the  city  withoat 
consulting  the  inhabitants  of  the  metropolis,  generally,  upon  the 
inconvenience  of  allowing  homed  beasts  to  be  driven  in  liie  day- 
time through  its  most  crowded  thoroughfares. 

7*  The  right  of  slaughter  houses  in  narrow  lanes,  and  of  an 
exclusive  control  over  tiie  outfedl  of  the  drainage  area  of  the  whok 
north  of  London. 

8.  The  right  of  muntaining  the  pomp  and  state  of  Manaon- 
House  festivities  out  of  a  fund  to  which  the  whole  of  the  inhabi- 
tants of  the  metropolis  contribute  by  indirect  taxation ;  and  this 
right  for  the  petty  exclusive  distinction  of  dining  with  her 
Majesty^s  ministers  and  other  public  functionaries  on  state 
occasions. 

We  repeat,  that  men  who  can  put  forward  these  daims  and 
insist  upon  them,  whether  they  call  themselves  reformers  or 
conservatives,  have  no  true  respect  for  the  principle  of  self- 
government;  or  no  exact  comprehension  of  its  signification. 
What  they  mean  by  liberty  is  really  a  dictatorship.  They 
assume  powers  for  a  section  of  London,  which,  where  they  should 
exist  at  all,  should  only  belong  to  the  whole  of  the  meiat^xiliS) 
as  one  municipality.  The  spirit  of  their  assumption  is  precisely 
the  same  as  that  of  the  ^^  Oucriers  ^^  of  the  Faubourg  St.  Antoine, 
who  recentiy,  as  in  the  days  of  the  first  Frendi  Bevolution^have 
soueht  to  conquer  Paris,  for  a  government  of  their  own. 

To  form  the  metropolis  into  one  municipality,  and  to  saper- 
aede  the  multitudinous  local  acts  relative  to  bye-laws  which  now 
exist,  by  an  uniform  code,  the  plan  we  have  aidvocated  has  been 
that  of  giving  to  the  ratepayers  of  the  dty  and  each  of  the  metropo- 
litan boroughs  the  power  of  electing  a  town  council,  and  of  uniting 
the  whole  of  these  councils,  for  general  purposes,  by  an  upper 
chamber  chosen  from  amongst  themselves.  A  consolidation  of 
interests  effected  in  this  Way  would  supersede  the  necessity  of  all 
metropolitan  Commissions.  But,  from  what  we  have  seen  of  the 
difficulty  of  effecting  such  an  arrangement,  we  believe  that,  for  the 
present.  Commissions  are  the  only  practicable  palliations  of  the 
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existing  evils.  And  observe^  the  objections  raised  are  not  to  the 
principle  of  Commissions  of  government  appointment  (which  might 
be  obviated  by  ultimately  making  them  elective),  but  to  "centraliza- 
tion/' in  the  sense  of  that  consolidation  of  public  business  which, 
with  or  without  representation,  is  alone  the  remedy  for  wasteful 
expenditure.  No  matter  how  extended  the  elective  franchise,  any 
plan  of  locid  reform  that  would  involve  the  "  rolling  into  one'*  such 
offices  as  the  four  we  have  named — of  the  Remembrancer,  the 
Comptroller,  the  Town  Clerk,  and  the  City  Solicitor  —would  be 
denounced  in  certain  quarters  as  "  centralization''  of  the  most 
dangerous  kind.  And  the  clamour  would  not  be  confined  to  the 
holders  of  these  places,  nor  their  expectant  possessors  in  the  Cor- 
poration. Out  of  the  Corporation  the  principal  cause  of  the 
heavy  expense  of  the  local  rates  of  the  city  is  its  minute  parochial 
subdivisions.  The  entire  area  of  the  city  being  smaller  than 
Marylebone,  which  has  but  one  vestry,  the  whole  of  its  parochial 
business  might  be  conveniently  and  economically  transacted  by 
such  a  body  as  the  Court  of  Common  Council,  if  properly  con- 
stituted ;  but  any  such  scheme  would  be  denounced  as  "  cen- 
tralization" by  eighty-five  separate  'juntas,  and  the  host  of  their 
dependants,  profiting  by  the  existing  distribution  of  parochial 
patronage^  Carry,  out  of  the  city,  the  principle  of  reducing  the 
number  of  local  functionaries,  and  the  twenty-one  paving  boards 
of  the  parish  of  St.  Pancras,  that  might,  in  like  manner,  be  con- 
solidated, to  the  great  advantage  of  the  rate-payers,  would  equally 
and  energetically  protest  against  the  centralizing  operation  to 
which  they  would  be  subject. 

The  aggregate  amount  of  the  wasteful  expenditure  caused  by 
the  present  complicated  state  of  the  local  organization  of  the 
metropolis,  h&s  had  no  parallel  in  the  history  of  municipal  ad- 
ministrations. 

A  stranger  in  London,  taking  up  his  abode  in  the  city,  ignorant 
of  its  customs,  has  not  been  there  a  year  as  a  resident  before  he 
is  startled  by  the  frequency  of  the  applications  made  to  him  for 
heavy  local  rates— consolidated  rates,  sewers'  rates,  ward  rates, 
poors'  rates,  churdi  rates,  &c.  Summing  them  up,  he  finds  that 
they  equal  the  rent  of  a  handsome  house  in  the  country,  and  that 
they  exceed,  by  about  one-half,  the  average  amount  of  the  local 
i^tes  of  the  rest  of  the  metropoUs.     He  learns  that  the  local 

*  Some  of  the  110  city  parishes  being  united,  the  number  of  separate 
parochial  jurisdictions  is  reduced  to  eighty-five.  These  have  been  combined, 
for  poor-law  business,  into  three  unions ;  but  there  are  still  eighty-five  inde- 
pendent staffs  of  parish  functionaries  acting  separately  in  the  administration 
of  trust  property,  church-rates,  &c. 
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rates  levied  in  the  city  (exclusive  of  govemment  taxation,  and  the 
indirect  taxes  levied  by  the  corporation  upon  coals,  com,  ftc.)? 
amounted,  for  the  year  1842,  to  j£230,000.  Imagining  this, 
perhaps,  to  proceed  from  the  poverty  of  the  dty,  what  is  his 
astonishment  when  he  is  told,  upon  the  authority  of  the  Charity 
Commissioners,  that  the  city  possesses  an  hereditary  levenue  oi 
£360,000  per  annum,  originally  bequeathed  for  the  same  dass 
of  objects  for  which  the  local  rates  are  required — ^namely,  ibe 
relief  of  the  poor,  the  cure  of  the  sick,  education,  religion,  and 
general  purposes.  He  learns  that  nearly  the  whole  of  thia  im- 
mense mnd  was  once  held  in  trust  for  the  public  by  the  *'  mayor, 
aldermen,  and  commons  of  the  city  of  London  ;'^  but  that,  from  the 
corruption  which  prevailed  in  past  times,  this  revenue  has  gra- 
dually been  permitted  to  slip  out  of  the  hands  of  the  Corporation 
into  those  of  bodies  practically  irresponsible,  and  who  so  admi- 
nister it  as  to  deprive  the  public  of  all  but  the  minimum  of  the 
benefit  it  was  intended  to  confer.  He  learns  that  the  Cor- 
poration now,  so  far  from  exerting  itself  to  check  in  other 
bodies  the  misapplication  of  charity  fonds,  sets  itself  an  example 
to  all  other  trustees  throilghout  the  country,  of  unbounded 
waste  and  prodigality ;  not  only  multiplying  unnecessary  offices, 
but  rewarding  their  holders  with  emoluments  exceeding  the 
salaries  of  ministers  of  the  crown,  and  supporting  a  town 
mayoralty  at  a  greater  cost  than  that  of  the  president  and  secre- 
taries of  the  United  States  Govemment*  He  discovers  that 
the  contagion  of  this  example,  extending  more  or  less  to  every 
branch  of  local  administration  in  the  Metropolis,  and  the  pro- 
ceedings of  the  two  hundred  independent  Boards  to  which  its 
administration  is  entrusted,  being  separately  too  insignificant 
to  attract  the  attention  of  the  press,  an  annual  revenue  of 
THREE  MILLIONS  Sterling,  ndsed  within  the  circuit  of  the  Me- 
tropolitan Police  district  (including  the  City),  is  frittered  away 
without  the  public  knowing  any  thing  of  the  matter,  and  proves 
inadequate  to  the  local  objects  to  which  it  is  professedly  de- 
voted ; — that  education  is  still  wanting  for  the  children  of  the 
poor,  and  that  public  baths,  street  improvements,  river  embank- 
ments, and  a  multitude  of  works  of  public  usefulness  linger  for 
want  of  funds,  and  have  to  be  ultimately  abandoned. 

No  honest  and  unprejudiced  mind  can  consider  these  facts 
without  arriving  at  the  conclusion  that  the  chief  cause  of  the  whole 

*  The  cost  of  the  city  niEyoTalty,  exdusiTe  of  the  expense  of  the  justice 
room  at  the  mansion,  is  about  j£20,000  per  annum.  The  City  SolicitOT  says 
j£ 1 0,000  per  annum. 
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mischief  is  to  be  found  in  divided  jurisdictions.  Leeds,  York, 
Bolton,  Manchester,  every  other  municipal  town,  has  the  power 
of  exercising  some  general  supervision  of  its  own  affairs.  The 
Metropolis  has  none.  It  is  like  a  house  without  a  landlord,  or 
with  a  separate  landlord  to  every  room«  Unity  of  administration, 
without  which  there  can  be  neiwereflGiciency  nor  economy  in  the 
local  government,  is  as  necessary  for  London  as  for  Leeds,  and 
infinitely  more  so,  because  the  interests  affected  are  of  far  greater 
magnitude. 

This  is  not  **  centralization  *'  in  the  obnoxious  sense  of  the 
term.  It  is  vrell  to  hold  in  abhorrence  that  kind  of  centrali- 
zation which  recently  existed  in  France,  when  the  leave  of  a 
minister  had  first  to  be  asked  and  obtained  for  almost  every 
municipal  act ;  a  system  which  practically  put  a  stop  to  all  pro- 
gress :  out  the  abuse  of  the  powers  of  a  national  executive  is  not 
a  rational  argument  against  their  existence.  The  abuse  in  France 
consisted,  not  in  rendering  local  Boards  responsible  to  the 
National  Executive,  as  they  always  should  be,  for  a  violation 
of  the  laws,  but  in  practically  depriving  the  loc»l  Boards  of  all 
power,  whether  for  breaking  the  laws,  or  acting  up  to  their  spirit 
In  &ct,  under  the  government  of  Louis  Philippe,  local  govern- 
ment could  hardly  be  said  to  exist.  The  true  prindple  is  to 
allow  to  municipal  councils  perfect  freedom  of  action,  but  freedom 
of  action  subject  to  responsibility,  when  laws  are  broken,  or 
duties  neglected;  and  there  can  be  no  efficient  responsibility 
without  supervision. 

Nobody,  that  we  are  aware  of,  wishes  to  revive  the  French 
system  (now  expiring)  in  England.  The  cry  of  *^  centralization,'* 
got  up  against  tiie  sanitary  and  other  local  reforms  proposed  to 
be  efiected,  has  but  one  and  that  a  very  obvious  meaning, — '^  This, 
our  craft,  by  which  we  live,  is  in  danger.'*  The  ratepayer  of  the 
Metropolis,  if  he  understands  what  he  is  about,  will  answer  it 
by  another; — ^  Keep  your  hands  out  of  my  pockets.*' 


*«*  For  a  brief  summary  of  the  local  revenue  of  the  Metropolis, 
see  the  following  page. 
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LOCAL  REVENUE  OF  THE  METROPOUS. 


THE  CUT. 

Trust  estates  for  public  objects  administered  by 
Chartered eompaoies  ..£  85,085  18    8 

Pwishea  38,703    8    6 

The  Ckirpontion  of  London  110,943    g    % 

The  Five  City  Uoapiuds  1S8,70S  15    6 

4fS64,og6  II 

Coal  Duties.     (Returns  for  1841,  since  increased). 
4d.  per  ton  on  account  of  "City 

£»tate"  46,621  17    2 

8d.  per  ton  on  account  of  *'  London 

Bridge  Approaches  Fund"    ..       90>SSS  11  10 
Id,  per  ton  on  account  of  the  Coal 

Market  Fund  ]S,<»sa    Sll 


Dadoet  drawbacks 


150,756  11  II 
8,809    S    6 


Metaie  duties  on  com,  firuit,  potatoes,  salt,  &c., 

witn  street  and  market  tolls,  at  lesat    .. 
Freedom  and  livery  fines,  fees,  and  other  charges 

of  the  corporation  and  trading  companies,  about 
Tonnage  dues,  and  other  charges  connected  with 

the  Port  ot  Lcmdon,  and  conservaaey  of  the 

river,  about 
City  poor*8  rate,  notice  rate,  consolidated  rate, 

sewers'  rate,  wara  rate,  &c.  (184S) 


METROPOLITAN  POLICE  DISTRICT. 

Police  Rate,  P.  R.  88 :  (1841) 

Received  from  parishes  . .  . .  j^l8S,267    0    7 

„  the  treasury  ..     lOS,aS9    1    » 

Poor's  rate  for  the  same  district,  about  one-half 

more  than  the  cost  of  the  police ;  say  . . 
County  rates  (say  the  proportion  to  the  police  rate 

in  Marylebone,  which  is  one-half) 
Church  rates,  &c.  (say  the  proportion  to  the  police 

rate  in  Marylebone,  whicai  is  also  one-half) 
Paving,  watering,  and  cleanting  mten  (the  propor- 

ti'>rL  to  the  p&Uce  rate  in  Marylebone  Is  about 

equal} 
Lij|;hiting  {iibout  one-hatf) 
Sewen*  rstn  (the  apenditun  to  1 8^  not ioduduig 

the  City}      .. 
MFtropoULan  roadi  (P..  E- 3SA)  -, 
Cbanty  funcU  m  WntminitcrT  and  the  fgur  me> 

tmpolitAn  couDtlea  of  £eut,  Middleiffit,  amrey^ 

uid£uet ..  „  „  .,  », 


Total  local  revenue  of  the  metropolis 
(approximate  estunate) 


153,887  0  A 

60,800  0  0 

60,000  0  0 

00,000  0  0 

S30,000  0  0 


884,484  8  4 
4S6,7S0  IS  0 


148,842  4  a 
148,848  4  8 


906,984    1   t 


H2.!t«     4 

4 

1 

]«0,OO0     0 
71,490  U 

0 

4 

148,*<g     S 

-  1,742,667  IS 

1 

m\m                       ■■■ 

.£2,649,651 

19 
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INTRODUCTION. 


There  are  few  subjects  which  have  recently  engaged  so 
much  q{  the  earnest  attention  of  thinking  men^  as  that  of 
education,  taking  that  word  in  its  widest  sense — not  only  as 
teaching  boys  and  girls  to  read  and  write,  but  as  comprehending 
also  the  far  more  important  question  of  instructing  the  minds 
of  fuU-grown  men,  and  improving  and  refining  the  tastes  and 
feelings  of  all  classes.  So  recently,  however,  has  the  question 
been  taken  up,  in  this  latter  sense,  and  so  manifold  and  deep- 
rooted  are  the  prejudices  with  which  it  has  had  to  contend, 
that  few  questions  have  given  rise  to  greater  diversity  of  opinion, 
and  on  scarcely  any  one  does  there  appear  to  be  such  a  lack  of 
sound  general  principles  or  of  comprehensive  views  based  upon 
them. 

Of  the  implements  (if  I  may  use  the  expression)  useful 
towards  bringing  about  a  better  state  of  things,  none  have 
attracted  more  general  attention  than  the  establishment  of 
public  libraries  of  reference,  museums  of  natural  history  and 
curiosities,  and  galleries  of  pictures,  statues,  and  other  objects 
of  art;  and  not  without  reason,  for  none  seem  to  promise  more 
fruitful  results — when  their  objects  are  understood,  and  they  are 
properly  applied,  to  advance  the  great  aim  of  national  education. 
For  my  present  purpose  it  will  suffice  to  consider  the  object 
of  these  institutions  as  threefold. 

First,  as  established  for  the  purpose  of  assisting  the  studious 
and  scientific, — ^those  who  devote  a  great  portion  of  their  time 
to  this  object, — ^in  the  prosecution  of  their  researches,  so  as 
to  enable  them  to  react  on  the  masses  by  improvements  in 
knowledge,  and  consequently  a  higher  class  of  instruction  5  or 
to  improve  the  taste  of  artists,  and  give  them  hints  for  im- 
proving their  dexterity  in  execution  and  power  of  expression. 

A  second  object  of  great  importance  is  to  enable  those  who 
We  neither  Uie  leisure  nor  the  disposition  to  attempt  the 
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laborious  task  of  maFching  in  the  van,  and  leading  their  fellow- 
men  ;  to  attain  by  casual  inspection^  a  knowledge  of  what  has 
been  done  in  science  and  in  art^  so  to  obtain  a  certain  amount  of 
information  and  improvement  of  taste^  by  mere  fiEoniliarity  with 
results,  without  wading  to  them  by  the  more  laborious  process 
of  studying  the  means  by  which  these  results  were  attained. 

A  third  object  of  these  establishments  is,  or  ought  to  be, 
the  instruction  of  the  higher  classes  of  students,  whose  educa- 
tion ought  never  to  be  considered  complete  till  they  know 
all  the  more  important  results  of  scientific  research^  and  are 
familiar  with  the  triumphs  of  art  in  every  branch. 

The  first  two  of  these  are  the  only  objects  aimed  at  in 
our  metropolitan  institutions,  and  these  only  somewhat  blindly 
and  imperfectly ;  whether  or  not  we  shall  afterwards  be  able  to 
add  the  third,  will  depend  mainly  on  the  position  the  London 
University  may  be  able  to  take  hereafter  among  our  national 
institutions.  I  trust  it  will  be  a  high  one,  but  it  has  yet  a  long 
and  struggling  career  to  go  through,  before  it  can  hope  to  attain  it. 

The  only  places  in  this  country  where  all  three  might  have 
been  successfully  attained,  are  the  sister  Universities  of  Oxford 
and  Cambridge.  I  need  scarcely  add  they  have  rejected  and 
ignored  them  all.  With  the  innate  indolence  of  monastic  estab- 
lishments, they  have  been  content  to  confine  their  knowledge 
of  art  to  its  verbal  form,  and  to  a  small,  isolated,  and  extinct 
branch  of  even  that  one  form ;  and  their  knowledge  of 
science  to  one  branch  of  the  most  formal  and,  consequently^ 
the  least  suggestive  of  the  sciences.  Progress  they  ignore  and 
detest.  Yet,  had  they  followed  her  guidance,  they  might  with 
their  enormous  wealth,  and  in  the  centre  of  the  freest  and 
widest-spread  nation  of  the  earth,  during  the  undisturbed  leisure 
of  centuries,  have  accumulated  such  stores,  for  the  elaboration 
and  advancement  of  science  and  of  art,  as  would  have  made 
them  the  loadstars  of  the  world,  and  this  nation  the  model 
and  the  prototype  of  the  intellectual,  as  she  is  of  the  political 
institutions  of  tiie  world. 

Instead  of  this  they  have  been  content  to  conduct  the  educa- 
tion of  the  select  few  entrusted  to  their  charge  on  the  narrowest 
and  most  limited  basis,  adopting  the  standard  of  a  bygone 
and  semi-barbarous  age ;  but  though  they  have  thus  succeeded  in 
keeping  back  the  upper  classes  to  tiieir  own  level,  they  have 
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not  been  able  to  hinder  the  progress  of  the  middle  and  lower 
classes^  who  are  beyond  their  ever  narrowing  influence;  and  it 
is  because  these  classes  have  become  aware  that  there  is 
something  which  our  medieeval  universities  will  not  give  us, 
but  which  we  must  have,  that  they  have  demanded  those 
institutions  regarding  which  I  am  about  to  write ;  how- 
ever unwilling  Government  has  always  shown  itself  to  foster 
the  movement,  the  pressure  from  without  has  been  too  strong 
and  a  good  deal  has  already  been  done,  though  much  more 
still  remains  to  be  accomplished^. 

Unfortunately  the  classes  who  are  most  beneficially  inter- 
ested in  the  movement  have  neither  the  knowledge  nor  the 
leisure  to  enable  them  to  grasp  it  as  a  whole,  and  to  form 
distinct  ideas  either  of  what  is  wanted,  or  of  the  means  by 
which  these  objects  may  be  most  directly  and  easily  attained ; 
and  it  is  not  to  be  expected  that  among  the  university-educated 
classes,  any  one  should  feel  that  earnest  sympathy  in  the  educa- 
tion of  the  profanum  vulgus,  which  would  induce  him  to  give 
it  the  long  and  patient  study  it  requires,  to  be  able  not  only  to 
shake  off  the  prejudices  of  his  own  narrow  education,  but  at 
the  same  time  to  re-educate  himself  on  so  broad  and  liberal  a 
principle,  that  he  shall  grasp  at  once  this  question  in  such  a 
manner,  as  to  see  clearly  not  only  what  is  wanted,  but  how  to 
satisfy  these  wants. 

Notwithstanding  these  unfavourable  circumstances,  consi- 
derable progress  has  been  made  even  in  this  country;  partly 
by  the  exercise  of  private  liberality,  oftener  from  some  acci- 
dental circumstance  directing  public  attention  strongly  towards 
the  attainment  of  some  isolated  object,  more  frequentiy  because 

*  I  am  not  going,  in  these  pages^  to  enter  on  the  question  of  how  much  should 
be  conceded  to  the  public  or  casual  inspectors  of  these  institutions,  and  how  much 
ihould  be  resenred  for  the  student.  The  question  is  too  important  to  be  discussed 
u  a  subsidiary  one.  I  may,  howerer,  state  generally,  and  at  once,  that  I  think  that 
la  the  British  Museum  and  National  Gallery  the  just  medium  has  heen  nearly 
trriTedat.  A  library  must  always  be  reserved  almost  wholly  for  students.  Galleries 
of  ut  should,  as  a  general  rule,  be  divided  almost  equally  between  the  two,  and  the 
same  role  applies,  perhaps,  to  museums  of  natural  history,  with  perhaps,  a  greater 
•Ilowance  to  the  public,  as  their  presence  hardly  interrupts  the  studies  of  the  natu- 
nlist.  On  the  Continent,  the  general  tendency  is,  I  think,  to  reserve  too  much 
for  the  student,  and  to  deny  free  access  to  the  public.  In  this  country  the  tendency 
isf  perhaps,  rather  the  oth^r  way;  we  are  too  much  inclined  to  make  shows  of 
our  museums. 
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we  are  shamed  into  it  by  seeing  what  has  been  done  by  some 
comparatively  insignificant  State  on  the  Continent;  but  most 
rarely  from  any  well  defined  object  and  purpose;  yet  all  these 
combined  have  enabled  us  to  get  together  a  very  respectable 
collection  of  objects  of  sdenoe  and  of  art.  They  have  been 
found  in  many  respects  most  useful  for  their  real  purposes, 
and  their  influence  has  been  beneficially  felt  on  all  classes  of 
the  community.  We  have,  in  short,  sketched  out  the  ground 
plan  of  the  proposed  edifice,  and  collected  together  a  great 
quantity  of  materials  which  will  be  most  useful  in  the  course  of 
erecting  it.  What  is  now  wanting  is  a  good  design  for  the  super- 
structure, and  a  skilful  architect  to  superintend  the  building* 

One,  perhaps,  of  the  first  and  most  important  steps  would  be 
the  establishment  of  a  Government  Board  of  Education,  if  not 
of  a  Minister  of  Public  Instruction.  At  present,  one  branch, 
that  of  schools  for  primary  instruction,  is  delegated  to  a  Com- 
mittee of  the  Privy  CoundL  The  schools  of  design,  art-unions^ 
and  such  like,  are  handed  to  the  Board  of  Trade.  The  ofiice 
of  Woods  and  Forests  superintend  all  the  buildings  designed 
for  education  in  every  branch.  My  Lords  of  the  Treasury  ex- 
ercise an  undefined  control  over  all  the  subordinate  departments, 
and  the  Chancellor  of  the  Exchequer  possesses  a  more  than 
regal  veto  on  every  proposal.  But,  besides  this,  none  of  these 
departments  act  directiy  for  these  purposes,  but,  in  nine  csases 
out  of  ten,  through  local  boards  of  unpaid  amateur  trustees^  to 
whom  no  responsibility  attaches,  and  who,  from  their  very 
limited  power  individudly,  feel  very  littie  interest  in  the  objects 
they  are  appointed  to  promote. 

The  effect  of  the  establishment  of  a  (Government  department 
to  direct  all  these  institutions,  would  be  the  consolidation  of 
these  disfecia  membra  into  an  intelligible  whole,  and  with  a  re- 
sponsible head,  who  would  be  answerable  to  the  public  for 
their  conduct,  who  would  feel  pride  in  their  success,  and  must 
bear  the  blame  of  their  failure.  Besides  this,  there  would 
be  a  department  and  office  to  which  suggestions  could  be  ad- 
dressed^ and  where  their  intimate  knowledge  of  the  statistics 
of  the  question,  and  their  means  of  commanding  information, 
would  give  stability  and  fixity  to  any  plan  that  might  be  deter- 
mined upon,  instead  of  the  present  hap-hazard  mode  of  doing 
and  undoing,  and  rushing  about,  first  in  one  direction,  then  in 
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another,  without  knowing  what  we  want^  nor  how  best  to  attain 
any  object  of  which  we  may  have  an  indistinct  glimmering. 

Besides  the  Government  department,  however,  I  believe  that 
there  exists  in  the  capital  a  body  which,  if  properly  used,  would 
be  most  useful  in  carrying  out  the  object  in  view,  for  in  the 
scientific  societies  of  London  there  are  a  great  number  of  learned 
men  earnestly  bent  on  the  advancement  of  the  peculiar  depart- 
ment of  science  or  art  to  which  they  have  especially  turned  their 
attention.  Already  the  presidents  of  Royal  and  Antiquarian 
Societies  and  of  the  Royal  Academy  are  ex  officio  trustees  of  the 
British  Museum.  I  would  extend  the  privilege  to  twenty  or 
thirty  other  societies,  and  to  some  officers  of  the  more  important 
ones,  chosen  for  this  purpose.  I  would  amalgamate  them  with 
the  other  trustees  of  die  British  Museum  and  National  Qallery ; 
and  adding  such  officers  from  the  University  as  may  be  deemed 
most  eligible,  I  believe  a  Senate  might  be  formed,  whose  deli- 
berations would  be  of  the  utmost  importance  to  the  advancement 
of  the  good  cause,  and  which  would  furnish  efficient  sub-com- 
mittees for  all  the  separate  departments. 

Even,  however,  before  this  appointment  of  a  Senate  and  a 
Oovemmental  department,  we  want  a  distinct  scheme,  a  plan 
of  what  is  proposed  we  should  carry  out ;  for  nothing  would 
be  more  absurd  than  to  appoint  an  officer,  without  at  the  same 
time  assigning  him  the  task  he  is  to  execute.  It  had  better  be 
left  to  individual  energy  and  local  accidents,  as  at  present,  than 
subject  our  effi>rts  to  the  interference  of  a  man  who  must  do 
something  to  justify  his  appointment,  but  does  not  know  exactly 
what  that  something  should  be,  nor  what  the  public  demand 
and  have  appointed  him  to  perform. 

I  am  not  going,  in  the  following  pages,  either  to  attempt  to 
sketch  out  such  a  scheme,  nor  to  suggest  the  means  by  which, 
if  such  a  scheme  were  hit  upon,  it  should  be  carried  into 
effect;  or,  at  least,  I  shall  only  do  this  incidentally.  What  I 
propose  is,  to  confine  my  remarks  almost  wholly  to  the  prin- 
cipal metropolitan  institutions,  such  as  the  British  Museum, 
the  National  Qallery,  and  the  National  Record  Office  5  as  they, 
I  conceive,  must  first  be  put  on  a  satisfiictory  footing  before  it 
is  proposed  to  extend  the  benefit  of  them  to  the  provinces ;  and 
in  speaking  of  them,  I  do  not  even  propose  to  examine  the 
general  question  in  all  its  bearings,  but  to  restrict  myself  as 
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closely  as  I  can  to  the  architectural  question,  pointing  out  ¥Aat 
has  been  done  wrong,  and  suggesting  how  it  may  be  remedied 
or  better  done  in  future.  It  may  appear  absurd,  after  stating 
the  question  in  such  generality,  to  descend  at  once  to  the  cri- 
ticism of  architectural  detidls ;  but  the  way  I  look  on  the  ques- 
tion is  analogous  to  this :  supposing  it  is  deemed  expedient  to 
irrigate  an  arid  plain,  the  first  thing  to  ascertain  is,  would  irri- 
gation be  useful ;  the  next,  whence  the  water  for  the  purpose  is 
to  be  brought ;  and  if  it  is  found  that  some  rocks  block  up  the 
goige  of  a  valley,  and  turn  a  river  which  would  suffice  for  the 
purpose  into  an  opposite  and  useless  direction,  the  first  point 
appears  to  me  to  be  to  show  that  these  rocks  do  obstruct  the 
flow  of  the  water,  and  the  second  to  show  how  they  may  be  re- 
moved. When  we  have  got  our  water,  we  may  think  of  using 
it ;  but  it  is  rather  a  work  of  supererogation  to  plan  drains  and 
conduits,  and  to  map  out  water-courses,  till  before  we  obtained 
a  supply  of  the  fluid  that  is  to  fill  tiiem. 

My  own  belief  is,  that  tiie  architectural  question  is  the  rock 
that  now  diverts  the  waters  of  knowledge  firom  flowing  where 
their  fertilizing  influences  are  so  much  needed,  and  tiiat  the  first 
step  must  be  the  removal  of  this  obstruction.  Once  the  water 
flows  fairly  through  the  plain,  men  will  easily  find  out  how  to 
use  it.  At  present,  we  have  tied  ourselves  up  hand  and  foot  by 
an  absurd  and  most  expensive  system  of  architecture.  We  have 
thirsted  for  knowledge,  and  our  architects  have  given  us  nothing 
but  stones.  To  go  no  further  for  illustration  than  the  first 
instance  I  shall  have  to  adduce,  the  Government  have  grudgingly 
doled  out  for  the  purchase  of  the  collections  of  the  British  Mu- 
seum— ^these  collections  being,  the  Museum — 345,0002.  during 
ninety-three  years,  and  during  the  last  twenty-five  have  spent 
more  than  700,000/.  on  a  building  to  contain  them.  If  the 
building  were  perfect,  this  perhaps  should  not  be  grudged ;  but 
as  I  think  I  can  show  it  to  be  about  the  most  inconvenient  as  well 
as  the  most  expensive  that  could  well  be  designed,  and  that  it 
is  that  which  really  prevents  the  extension  of  the  collection  and  its 
being  made  availably  useful,  I  think  I  shall  be  justified  in  calling 
it  the  rock  that  stops  the  current  for  which  we  thirst.  Had,  for 
instance,  the  conditions  been  reversed,  and  700,000/.  spent  in  the 
•  collection,  345,000/.  on  the  building,  we  should  have  been  able 
to  look  down  on  the  Vatican  or  the  Louvre,  and  neither  the 
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library  at  Paris,  nor  that  of  any  Continental  city,  would  have 
been  able  to  stand  an  instant's  comparison  with  ours ;  whereas 
there  are  few  capitals  in  Europe  which  cannot  boast  of  surpas- 
sing ours  in  respect  to  all  its  scientific  institutions. 

In  attempting  to  prove  the  proposition  hinted  at  in  the  last 
paragraph,  I  shall  be  obliged  to  speak  loudly  in  disapproval 
of  the  present  building  of  the  British  Museum.  Though  I  do 
this,  I  confess  most  unwillingly,  as  nothing  exposes  an  author 
so  much  to  being  misunderstood,  as  a  presumed  habit  of  fault- 
finding, and  it  is  so  easy  to  answer  him,  by  ascribing  to  him 
motives  of  envy,  hatred,  and  malice,  even  when  he  is  acting 
from  the  purest  and  most  honest  convictions.  Indeed,  so  much 
is  this  felt  in  modern  literature,  that  in  nine  cases  out  of  ten, 
all  criticisms  are  published  anonymously  $  a  mode  of  writing  to 
which  I  have  a  singular  aversion ;  while^  as  neither  in  this  work 
nor  in  any  other,  have  I  ever  ventured  to  blame  without  con- 
vincing myself,  in  the  first  place,  that  I  know  I  can  do  better, 
and,  in  the  next  place,  giving  the  public  an  opportunity  of 
jadging  whether  I  am  correct  or  not  in  this  assumption,  I  do 
not  think  I  lay  myself  fairly  open  to  the  objection.  But  whether 
this  be  so  or  not,  it  is  requisite  some  one  should  speak  out  and 
take  the  consequences,  which  few  seem  inclined  to  do,  for 
though  I  have  seldom  spoken  to  any  one  on  the  subject  who 
was  not  louder  than  myself  in  condemning  the  British  Museum, 
whenever  I  have  suggested  how  advantageous  it  would  be  that 
the  public  should  be  put  in  possession  of  the  objections  urged, 
the  answer  has  invariably  been  in  substance,  if  not  in  words^ 
*^  I  know  my  own  interest  better  !'* 

The  consequence  is,  that  the  ignorant  gape,  the  initiated  shrug 
their  shoulders ;  no  one  speaks  out,  and  wrong  is  done,  and 
what  is  worse,  persevered  in,  till  it  is  almost  past  remedy. 

My  intention,  therefore,  is  to  speak  out  boldly  against  what  I 
conceive  to  be  wrong,  but  one  thing  I  wish  especially  to  guard 
against  before  proceeding  further,  which  is  that  I  would  not  on 
any  account  be  understood  to  say  one  word  against  Sir  Robert 
Smirke  personally.  Sir  Robert  was  not  an  artist  architect ;  his 
friends  never  claimed  that  title  for  him,  nor  do  I  know  that  he 
ever  aspired  to  it  himself.  But  he  was  a  first  class  builder 
architect f  and  in  an  age  when  so  many  failures  have  taken  place, 
it  is  no  small  praise  that  through  straightforward  dealing  and 
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probity^  and  thorough  knowledge  of  the  constmctiye  principles 
of  his  arty  no  building  of  his  ever  shewed  flaw  or  failing,  and 
that  he  was  often  called  upon  to  remedy  the  defects  of  his 
brother  artists^  who  did  not  surpass  him  in  artistic  design  while 
they  were  so  infinitely  inferior  in  the  constmctiTe  department. 

In  the  present  instance^  however,  if  Sir  Robert,  within  the 
compass  of  his  own  head,  had  possessed  all  the  genius  of  all  the 
architects  from  letinus  down  to  Inigo  Jones — or  to  his  own 
day,  if  the  addition  is  thought  worth  much — he  could  not 
possibly  have  succeeded  in  the  task  proposed  him — for  the 
simple  reason  that  no  man  ever  did,  nor,  please  Gbd,  ever  will, 
succeed  in  telling  a  successful  fiJsehood.  He  was  told  in 
London,  in  the  nineteenth  century,  to  erect  a  building  to  con- 
tain a  collection  of  books,  antiquities,  and  objects  of  natural 
history,  and  that  this  building  was  to  be — or  to  simulate  a 
temple,  built  in  Greece^  to  contain  an  idol  or  image,  in  an 
age  anterior  to  the  Christian  era  1 

When  Sir  Robert  was  called  on,  in  1883,  to  make  designs 
for  the  new  buildings  of  the  British  Museum,  the  Grecian 
fever  was  at  its  height.  Men  of  taste  had  been  so  long  repeat- 
ing to  themselves  the  formula,  '^  Architecture  is  a  Greek  temple, 
a  Greek  temple  is  architecture,'^  that  it  was  the  rankest  heresy 
to  doubt  the  fiact,  though,  for  myself,  I  cannot  perceive  the 
smallest  connection  between  the  two  ideas  at  the  pres^it  hour. 
The  temple  was  an  object  of  architecture,  it  is  true,  but  in  those 
days  idolatry  was  religion,  and  an  idol,  the  true  object  of 
worship;  yet  it  appears  to  me  singularly  bad  logic  to  assert 
that  because  it  was  so  then  it  must  be  so  now ;  and  that  we 
neither  may  nor  can  advance  beyond  what  was  then  done,  in 
either  religion  or  art,  the  one  being  then,  as  it  always  must  be, 
a  reflex  of  the  other.  At  all  events,  by  a  parity  of  reasoning 
it  would  be  easy  to  prove  any  thing. 

Men,  however,  soon  tire  of  an  absurdity,  however  fi»hionable 
it  may  be  for  a  time — ^so  we  have  now  altered  this  formula  into 
this  foAn,  '^  Architecture  is  a  gothic  church — a  gothic  church  is 
architecture.^'  Had  Sir  Robert  been  ordered  to  make  his 
designs  a  few  years  later,  as  Mr.  Barry  was,  this  would,  no 
doubt,  have  been  the  hocus  pocus  that  was  to  call  the  spirit  of 
beauty  from  the  vasty  deep,  where  art  lies  hid  from  the  eyes 
of  modem  mortals.    The  Ii^t  formula,  however,  is  a  decided 
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improTement  on  the  first.  Sir  Robert  was  told  to  perpetrate^ 
not  only  a  chronological,  but  a  topographical  falsehood.  Mr. 
Barry  was  excused  the  latter^  and  told  only  to  produce  a  build- 
ing which  would  pretend  to  belong  to  the  age  of  Henry  the 
VIL^  though  designed  in  that  of  William  the  IV.  It  is  true>  he 
introduced  as  light  topographical  deception^  on  his  own  account^ 
inasmuch  as  he  designed  his  river  front  on  an  Italian  outline ; 
taking  as  his  model  Inigo  Jones's  Italian  design  for  Whitehall. 
But  he  should  not  be  blamed  for  this^  for  when  men  once  are 
forced  from  the  paths  of  truth,  it  is  impossible  ever  again  to 
return  exactly  within  their  bounds.  When  the  condition  of  his 
getting  employment  was  that  he  should  practice  a  great  decep- 
tion,- we  should  not  be  surprised  at  the  introduction  of  a  few 
smaller  ones. 

It  ia  no  discredit  to  these  architects  that  they  have  not  suo- 
ceeded,  and  that  we  are  already  tired  of  their  buildings  before 
they  are  finished,  and  long  for  something  else;  they  have 
performed,  as  well  as  any  men  could  do,  the  task  assigned  to 
them,  and  far  better  than  could  reasonably  be  expected  under 
the  circumstances.  Whatever  blame  may  be  bestowed  on  Mr. 
Barry's  design,  I  feel  perfectly  certain  that  no  architect  on  the 
whole  Continent  of  Europe  could  design  anything  at  all  equal 
to  it  in  any  respect.  Nor  do  I  know  of  one  in  our  own  country, 
where  we  are  more  ''  aufaif'  in  the  style,  who  could  produce 
anything  superior,  if  indeed  anything  equal  to  it. 

Nor  do  I  know  of  anything  in  the  works  of  the  classic  archi- 
tects of  the  Continent  superior  to  Sir  Robert  Smirke's.  I  am 
certain  it  is  not  either  tiie  Berlin  Museum,  nor  the  Munich 
Walhalla,  or  Glyptothek,  nor  the  Paris  Madelaine,  or  Bourse, 
which,  considering  the  difficulties  of  the  subject,  either  shew 
more  taste  or  more  knowledge  of  the  style. 

The  Museum  is  nevertheless  as  bad  and  as  extravagant  a 
building  as  could  well  be  designed ;  but  let  the  blame  rest  on 
the  right  shoulders.  Supposing,  when  Sir  Robert  Smirke  was 
called  on  to  furnish  the  designs,  he  had  told  the  Trustees  that 
his  idea  of  a  library  was  a  range  of  large  rooms,  with  large 
windows,  so  designed  as  to  admit  of  the  greatest  number  of 
books  being  arranged  in  the  most  convenient  and  accessible 
manner^ — ^that  a  sculpture  gallery  was  a  totally  different  thing, 
requiring  a  treatment  dissimilar  in  every  respect,  and  that  a 
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museum  of  natural  history  was  as  different  from  these  tivx)  as 
they  were  from  one  another,  and  that  what  he  woidd  recom- 
mend would  be  three  buildings^  designed  wholly  for  these 
uses^  ornament  being  afterwards  applied  where  it  was  most 
wanted,  and  would  be  most  expressive,  and  the  buildings  left  to 
group  themselves  and  tell  each  their  own  tale,  without  reference 
either  to  Greek  temples  or  gothic  cathedrals — ^The  preacher  of 
such  doctrines  would  have  been  told  that  he  was  a  mere  builder, 
a  prosaic  utilitarian,  and  no  architect,  and  utterly  unworthy  to 
design  a  national  monument — ^the  Trustees  would  certainly 
have  wished  him  a  good  morning,  and  sent  for  some  more  com- 
pliant person,  and  he  might  have  retired  to  obloquy  and  starva- 
tion in  a  garret,  unless  his  friends  had  provided  him  with 
accommodation  in  a  lunatic  asylum.  Men,  however,  will 
seldom  be  so  quixotic  as  to  attempt  this.  The  proposition  of 
the  Trustees  was  simply  this — *  do  as  we  wish,  and  you  shall 
have  £35,000  and  knighthood — ^if  you  insist  on  your  own 
absurd  notions,  you  shall  have  nothing*  He  acted  as  every 
man  of  common  sense  would  do  in  like  cireumstances,  and 
if  he  had  any  idea  he  was  doing  wrong,  he  kept  it  wisely  to 
himself. 

It  is  in  vain  to  expect  that  professional  men  of  any  dass  are 
to  abandon  their  own  interests,  and  give  up  their  lives  to  teach 
the  public.  If  those  who  have  education,  and  leisure,  and  the 
means  of  carrying  out  their  own  ideas,  without  risk  or  loss  to 
themselves,  are  too  idle  or  too  prejudiced  to  think  for  them- 
selves, it  is  in  vain  to  expect  that  those  whose  bread  and  whose 
position  in  society  depend  on  their  pleasing  others,  will  under- 
take the- task  of  censors  and  teachers,  or  that  they  could  succeed 
if  they  did.  Let  the  public  ask  for  better  things,  and  point  out 
what  they  want,  and  I  will  answer  for  the  British  arehitects 
that  they  will  quickly  respond  to  the  call.  To  take  one  in- 
stance :  twenty  years  ago,  Mr.  Pugin  was  the  only  architect  in 
England  who  could  build  a  respectable  Gothic  chureh.  The 
public  were  pleased  with  what  he  did,  and  demanded  correct 
Gothic  churehes.  There  is  scarcely  now  in  England  a  single 
architect  who  cannot  build  as  good  a  Gothic  church  as  Mr. 
Pugin,  and  many  who  can  do  far  better  than  he  can.  Let  the 
public  ask  for  buildings  designed  for  their  uses,  ornamented 
with  taa»te,  and  suitable  to  the  climate  and  age  in  which  they 
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are  erected^  and  it  will  not  be  many  years  before  every  architect 
has  learned  his  lesson  and  is  able  himself,  and  has  taught  others 
to  despise  the  works  of  the  Greeks  and  Goths,  from  the  circuift- 
stance  of  his  having  surpassed  them.  But  if,  on  the  other 
hand,  the  public  insist  on  Indian,  or  Mexican,  or  Chinese  build- 
ings, they  may  depend  on  the  architects  providing  quantum  wf. 
of  that,  as  of  anydiing  else. 

It  rests  with  the  public,  and  more  especially  with  the  upper 
classes,  to  give  the  direction  and  create  the  demand:  whatever 
they  ask  for  will  be  given  them ;  but  on  them  rests  the  respon- 
sibility of  the  future  as  well  as  of  all  the  failures  of  the  past;  and 
though,  therefore,  I  have  much  to  say  against  the  buildings,  I 
entirely  exonerate  the  architect.  As  a  servant  of  the  public,  he 
did  what  he  was  told  to  do,  and  did  it  well.  It  is  true  his 
work  is  an  entire  failure ;  but,  I  repeat,  let  the  blame  of  that 
rest  on  the  shoulders  of  those  who  misdirected  him  in  the 
performance  of  his  duty. 

This  is  a  digression,  but  it  is  absolutely  indispensable  for 
understanding  the  sequel ;  for  if  the  Museum  is  to  be  either  a 
Greek  temple  or  a  cathedral,  I  have  not  a  single  suggestion  to 
oflFer  for  its  improvement ;  but  if  we  may  acknowledge  the  pre- 
sence of  the  nineteenth  century,  and  admit  that  we  possess  the 
same  faculty  of  common  sense  that  guided  all  the  architects  in 
all  other  ages,  the  task  before  us  is  simple  and  easy,  and  it  is 
almost  impossible  to  mistake  the  direction  in  which  improve- 
ment lies. 


BRITISH  MUSEUM. 

It  will  not  be  necessary  to  say  anything  further  regarding  the 
history  of  the  British  Museum  in  this  place  than  that  it  was 
founded  in  17&3>  by  the  purchase  of  Sir  Hans  Sloane's  collec- 
tion for  30,000/.  The  money  was  raised  for  the  purpose  by 
lottery,  which  produced,  or  was  expected  to  produce  800,000/. 
One-tenth  of  this  amount  was  invested  in  the  funds  as  an 
endowment,  and  still  remains  there :  30,000/.  were  spent  in  the 
purchase  and  fittings  of  Montague  House,  and  10^000/.  on  the 
Harleian  collection  of  MSS.;  but  what  became  of  the  remaining 
200,000/.,  does  not  appear  in  any  accounts  yet  published  that 
I  am  acquainted  with,  probably  it  was  appropriated  by  Parlia- 
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ment  as  an  ofiaet  against  any  votes  ihey  might  hereafter  be 
called  on  to  make  on  this  account* 

The  only  circumstance  to  which  it  is  necessary  to  call  atten- 
tion here,  to  enable  us  to  understand  the  sequel,  is  the  &ct,  thst 
the  Sloanean  collection,  which  formed  the  basis  of  the  Museum, 
consisted,  besides  books  and  manuscripts,  of  a  coUecdon  of 
coins  and  antiquities,  and  also  of  a  large  collection  of  specimens 
of  objects  of  natural  history;  so  that  in  its  yery  foundation  it 
consisted  of  the  three  great  departments  that  are  still  found 
there,  and  all  subsequent  acquisitions  in  each  department  were 
naturally  added  to  this  collection.  But  what  is  even  more 
important  than  this,  is  the  fact,  that  down  to  the  year  1833, 
when  the  National  GaUery  was  founded,  there  existed  no 
national  institution,  either  in  the  capital  or  elsewhere,  sup- 
ported by  imperial  funds,  to  which  anything  could  be  sent; 
everything,  therefore,  either  in  the  shape  of  a  purchase  or 
donation,  went  direct  to  the  British  Museum,  without  the  least 
reference  either  to  the  propriety  of  fusing  together  so  many 
heterogeneous  elements,  or  to  the  accommodation  the  instito- 
tion  afforded  for  their  reception ;  and  it  is  owing  to  an  accident 
that  it  did  not  also  beoome  the  National  Picture  Gralleryt,  as  it 
had  become  everything  else* 

This  appears  to  me  the  radical  mistake  in  the  institution,  not 
indeed  in  its  first  formation,  or  in  any  time  during  the  last  cen- 
tury; the  collection  was  then  so  small  that  this  was  of  very 
little  consequence.  But  when  the  Museum  was  to  be  rebuilt^ 
in  1823,  the  departments  ought  then  to  have  been  separated, 
and  either  three  distinct  buildings  erected,  on  the  Museum  pre- 
mises, for  the  three  departments,  or, what  would  have  been  better, 
three  different  localities  should  have  been  chosen  for  them* 

The  fundamental  principle  of  modem  architecture  ia  to  cram 
everything  into  some  Procrustean  form  determined  upon  before 
hand;  so  the  three  here  were  amalgamated  into  a  Greek  temple; 
and  although  it  must  now  be  done  at  great  and  needless  expense 
the  one  mode  open  to  xls  to  repair  this  great  error  and  put 
the  institution  on  a  satisfactory  footing,  is  to  s^Murate  the 
departments,  leaving  one  in  the  present  buildings^  and  taking 
the  other  two  elsewhere. 

*  See  Report  Brit.  Mas.  1835,  Appendix  33,  p.  568. 

t  Report  of  Fine  Arts'  Commissionen,  1830,  Ana.  1383  ct  teq. 
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If  this  is  determined  upon,  there  can  be  but  little  doubt 
bat  the  library  is  the  one  that  should  remaiQ.  The  object  of 
he  present  work  is  to  show  how  this  can  be  done  at  the  least 
lossible  expense^  and  so  as  to  prevent  any  similar  mistakes  in 
uture.  Before  proceeding  to  do  this,  however,  it  will  be 
lecessary  to  make  a  somewhat  detailed  survey  of  the  present 
>ailding8,  to  understand  how  far  they  answer  die  purposes  for 
vhich  €txej  were  erected,  and  are  suited  for  those  to  which  I 
^ould  apply  them. 


MUSEUM  BUILDINGS— THE  LIBRARY. 

Referring  to  the  accompanying  plan  of  the  British  Museum 
as  now  built,  I  shall  proceed  to  make  a  few  remarks  on 
each  portion  of  the  structure,  pointing  out  what  appear  to  me 
its  merits  or  defects,  so  as  to  enable  my  readers  not  only  to 
judge  how  far  my  strictures  are  justifiable,  but  at  the  same 
time  to  enable  me  to  point  out  how  far  such  mistakes  should  be 
avoided  in  future. 

The  first  part  of  the  Museum  erected,  and  the  one  I  shall 
consequently   first    notice,  was    the  east  wing.    When    His 
Majesty  George    IV.    presented   his  father's  library  to  the 
institution,  it  was  very  properly  determined  that  it  should  be 
kept  separate  from  the  genw^l  collection,  and  in  an  apartment 
designed  on  an  appropriate  scale  of  magnificence.    To  contain 
it,  therefore,  the  great  eastern  gallery  was  erected,  300  feet 
long,  40  feet  wide,  and  30  feet  high.    Whether  or  not  a  room 
^ween  seven  and  eight  times  the  length  of  its  breadth  was 
the  form  .best  adapted  to  the  purpose,  will  be  presently  dis- 
cussed. The  architect  had  at  least  the  authority  of  precedent 
for  the  form  he  adopted,  almost  all  libraries  being  more  or  less 
iu  the  form  of  galleries.     The  reason  for  this,  however,  is 
generally  obvious,  for  in  most  instances  the  book-cases   are 
'^^^'iUfiged  along  the  walls,  and  a  long  room  has,  from  its  form,  a 
ST^^r  sur&ce  of  wall  than  a  more  compact  one.    In  this  room, 
for  instance,  there  exists  680  lineal  feet  of  wall,  but  if  the  room 
Itad  been  110  feet  each  way,  though  the  number  of  square  feet 
of  floor  would  have  been  about  the  same,  the  wall  space  would 
have  been  only  440  feet 
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Another  reason  in  most  libraries  is,    that  persons  using 
them,  generally  go  to  cases,  take  down  the  books  they  want, 
and  sit  down  to  read  them  there;  and  as  other  parties  may  be 
so  employed  also  at  the  same  time,  or  talking  on  literary  or 
other  subjects,  it  is  a  great  convenience  to  students  to  be  able 
to  scatter  themselyes  as  £ar  as  possible,  to  be  out  of  reach  of 
hearing  any  conversation  that  may  be  going  on,  in  any  other 
part  of  the  room.    These  are,  I  believe,  the  principal,  if  not 
the  only  reasons  for  the  usual  arrangement ;  but  neither  apply 
to  a  public  library ;  for  where  students  are  not  allowed  to  read, 
the  second  is  inapplicable,  and  where  space  sufBcient  can  be 
obtained,  the  wall  is  not  the  best  place  for  the  book-cases,  in 
the  first  place,  because  the  windows  being  there  also,  it  is  the 
worst  lighted,  and  the  most  exposed  to  damp;   so  that  this 
reason  cannot  be  used  in  defence  of  the  present  arrangement, 
while  its  inconvenience  is  manifest,  from  the  great  distance  the 
librarians  and  attendants  are  obliged  to  traverse  to  reach  the 
books  they  want.    This  is,  perhaps,  not  so  much  felt  in  the 
library  itself;    but  the  manuscript  department  and  GrenviUe 
Ubrary  are  by  this  arrangement  removed  to  the  distance  of 
more  than  300  feet  from  the  reading-rooms,  where  they  are  to  be 
consulted;  and  I  need  not  point  out  the  extreme  inconvenience 
and  delay  that  occur,  from  every  reference  or  message  being 
transmitted  such   a  distance,  besides  the  great  fatigue   and 
inconvenience  of  carrying  heavy  books  and  manuscripts  back- 
wards and  forwards  over  such  a  space. 

In  the  centre  compartment  of  the  north  wing,  for  instance, 
we  have  a  room  containing,  as  nearly  as  may  be,  the  same 
number  of  lineal  feet  of  book-cases,  measuring  on  the  floor;  but 
with  this  advantage,  that  no  book  is  at  a  greater  distance  than 
100  feet  from  the  bar  of  the  reading-room,  and  that  to  reach  the 
room  beyond,  the  attendants  have  only  to  traverse  84  feet 
instead  of  300,  which  is  an  advantage  not  easily  over-estimated 
in  such  an  establishment. 

Another  point  to  be  considered,  in  comparing  these  two 
rooms,  is,  that  owing  to  the  immense  number  of  lineal  feet  of 
wall  required  for  such  a  room  as  the  king's  library,  when, 
especially,  one  of  those  walls  is  reveted  with  ashlar-work,  the 
one  room  would  cost  twice  as  much  to  build  as  the  other.  If, 
of  course,  length  and  size  were  the  only  elements  of  beauty  or 
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magniBcence^  we  ought  not  to  grudge  the  extra  expense  to  do 
honour  to  so  magnificent  a  gift.  But  I  am  convinced^  that  if  the 
proportions  of  the  king^s  library  had  been  the  same  as  those  of 
the  room  in  the  north  wing,  or  rather  say  1 10  feet  by  70,  or  some 
such  proportion,  and  the  20,000/«  that  might  thus  have  been 
saved,  had  been  spent  in  the  architectural  decorations,  by 
introducing  marbles  and  painting,  and  a  richer  style  of  orna- 
ment, a  far  more  beautiful  and  splendid  apartment  would  have 
been  produced,  not  to  mention  its  superior  convenience. 

Alongside  of  the  great  room,  a  range  of  book-closets  has 
recently  been  erected,  which  was  avowedly  an  after-thought,  as 
those  who  superintended  the  original  design  quite  forgot  what, 
in  an  institution  of  this  sort,  is  really  the  most  important  con- 
sideration— ^which  is,  to  provide  for  any  future  increase  or 
extension;  and  they  are  already  forced  to  eke  out  their  space, 
by  patching  and  contriving,  or  by  any  expedient,  however  in- 
congruous and  inconvenient  it  may  be. 

If  the  king's  library  is  inconvenient  from  its  extreme  length, 
this  is  much  more  so,  and  without  any  excuse  on  the  score  of 
magnificence  and  architectural  effect,  which  is  not  here  aimed  at, 
as  the  whole  is  more  like  the  cabin  of  a  cargo  steam-boat  than 
anything  else.  But  besides  this,  its  incongruity  with  the  room 
next  it — and,  indeed,  with  the  whole  of  ihe  rest  of  the  building 
— is  most  painful.  In  the  king's  library,  for  instance,  estimating 
the  number  of  books  at  62,000*^,  each  volume  has  six  cubic  feet 
of  space  allowed  it.  The  dimensions  of  this  room  are  300  feet 
by  18,  and  its  height  is  15t  feet,  while  it  is  calculated  to  contain 
85,000f  volumes,  or  allowing  less  than  one  cubic  foot  to  each. 
I  admit  that  the  royal  books  are  entitled  to  more  space  than 
the  national  ones,  but  twice  the  space  allowed  to  the  one  should 
surely  suffice  for  the  other — or  three  times,  at  all  events.  But 
surely  there  is  a  gross  incongruity  in  allowing  one,  six  times  as 
much  as  the  other.    Either  the  national  library  ought  to  be 

*  Report  of  Comiiiittee  and  Brit.  Mas.  1835^  p.  584. 

t  I  may  as  well  mention  that  all  the  dimenaions  quoted  here  are  taken  from  the 
plan  pobliahed  with  the  report  of  the  Committee  in  1838 :  the  dimenaions  of  the  floors 
being  generally  figured  on  the  plan  and  reference  to  scale,  there  can  be  no  mistake 
about  them,  nor  as  to  the  height  of  the  principal  floor ;  the  height  of  the  doset, 
however,  and  of  other  subordinate  apartments  are  only  approximations;  but  where 
such  is  the  case,  I  have  always  tried  to  allow  an  excess. 

^  Report  of  Committee  and  Brit.  Mus.  1838,  p.  11. 
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better  accommodated^or  considerable  economy  might  ha^e  been 
exercised  in  arranging  the  other. 

In  speakings  however,  of  the  library  in  general  terms,  it  will 
be  convenient  to  speak  of  these  two  rooms  as  of  one;  for 
though  they  individually  present  extremes  which  might  be  used 
— ^unfairly,  of  course, — ^in  arguing  either  way,  their  average  is 
about  a  fair  mean,  both  as  to  expense  and  space;  the  average  of 
both  being,  as  nearly  as  possible,  three  cubic  feet  of  apace 
to  each  volume,  which,  as  far  as  I  have  been  able  to  ascer- 
tain, is  about  what  should  be  allowed.  Two  feet  is  admis- 
sible in  most  cases,  and  four  may  be  granted  when  extreme 
magnificence  is  desired;  but  one  and  six  are  equally  absurd 
and  extreme;  two  and  a  half  to  three^  is  the  best  average  I  can 
arrive  at. 

Considering  the  vicious  form  adopted  for  the  whole  library, 
the  reading-rooms  are  perhaps  placed  as  well  as  they  could  be, 
and  as  near  the  centre  as  possible;  but  for  reading-rooms,  they 
are  most  inconvenient.  The  light  is  so  high,  and  so  deficient, 
in  the  inner  one  especially,  that  in  the  dark  days  to  which  a 
London  climate  is  so  frequently  exposed,  it  is  impossible  to  see 
to  read  near  the  outer  wall,  the  shadow  is  so  deep,  from  the 
great  height  at  which  the  windows  are  placed.  Near  the 
opposite  wall,  you  are  too  far  from  the  windows;  and  in  the 
centre,  which  is  the  only  part  tolerably  lighted,  there  is  a 
passage,  up  and  down  which  people  and  attendants  are  continually 
passing  and  re-passing,  in  a  manner  most  annoying  to  students. 
They  are,  in  fact,  library-rooms,  designed  as  such,  and  used  as 
reading-rooms,  whereas  it  ought  originally  to  have  been  deter- 
mined either  to  admit  the  pubUc  to  the  library,  or  to  provide  an 
apartment  especially  designed  for  their  convenience.  Neith^ 
has  been  done. 

The  centre  room  in  the  north  wing  appears  the  least  ex- 
ceptionable part  of  the  whole  design;  and  if  the  wretched 
pseudo-portico  of  three-quarter  columns  had  been  omitted,  and 
windows  twice  the  size  of  those  '*  the  order**  necessitated,  or 
two  ranges  of  windows,  been  adopted  instead,  where  a  magni- 
ficent south  light  could  be  obtained,  it  would  have  been  a  very 
perfect  room.  As  it  is,  it  is  useful  in  showing  how,  even  in  our 
climate,  and  with  this  defect,  a  room  ninety  feet  in  width  can  be 
lighted  by  side-lights  only;  and  consequently,  how  extravagant 
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it  is  to  adopt;  other  rooms  of  forty  feet  and  less,  when  light  can 
be  obtamed  from  both  walls. 

The  rooms  beyond  this  are  duplicates  of  the  reading-rooms 
in  dimension  :  as  libraries,  nothing  can  be  said  against  them  ; 
but  even  for  that  reason  alone  they  cannot  be  good  reading- 
rooms. 

Beyond  this,  still  towards  the  west,  is  a  room  which  is  an 
afterthought,  not  belonging  to  the  origmal  design,  and  as  such 
fits  badly  with  it,  and  extends  the  library  to  a  most  inconvenient 
length  in  this  direction.  Had  the  design  of  the  centre  room 
been  continued  westward,  we  should  neither  have  wanted  this 
addition  nor  the  closets  to  the  king's  library.  It  only  re- 
mains to  mention  the  two  rooms  on  each  side  of  the  centre 
room,  facing  the  court-yard.  They  are  each  50  feet  by  22.  It 
would  puule  most  people  on  looking  at  the  plan  to  find  out  why, 
when  die  rooms  next  to  them,  with  a  north  light,  are  36  feet 
wide,  they  should  only  be  of  this  dimension.  Common  sense 
would  seem  to  dictate  that  if  36  was  admissible  with  a  north  light, 
at  least  40  should  be  used  with  such  a  south  one  as  we  have 
here.  The  mystery  is,  however,  I  believe,  explained  by  Sir 
Robert  Smirke  himself,  as  it  seems  this  end  of  the  court  was  ori« 
ginally  to  have  been  graced  by  a  portico,  somewhat  similar  to  that 
towards  Russell  Street,  for  once  the  trustees  interfered  to  save 
ns  firom  this  absurdity ;  and  if  they  had  done  the  same  thing  by 
the  other,  they  would  have  deserved  the  nation's  gratitude.  We 
must,  however,  be  thankful  for  what  they  did;  but  it  is 
much  to  be  regretted  that  they  did  not  merely  insist  on  the 
walls  of  the  proposed  portico  being  made  solid,  but  that  they  did 
not  also  see  the  whole  design  of  this  part  altered  t  these  rooms 
have  now  only  2,200  square  feet  of  floor ;  they  might  easily  have 
had  5,600 — and  where  space  is  so  much  wanted,  it  surely  was 
gratuitous  to  throw  it  thus  away* 

These  appear  to  me  serious  objections  to  the  design  of  the 
hbraries  of  the  British  Museum,  and  they  are  such,  as  by  a  very 
little  care  and  forethought,  might  easily  have  been  avoided* 
The  great  and  ruling  defect,  however,  is  the  impossibility  of  ade- 
quate and  convenient  extensions;  the  inconvenience  of  the 
makeshifts  already  adopted  is  generally  felt,  and  cannot  much 
longer  be  concealed  or  tolerated.  They  have  been  slurred  over 
hitherto ;  but  before  long  the  Gordian  knot  must  be  cut,  and 
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the  whole  re -organized  in  some  way  or  other.  To  this,  how- 
ever, I  shall  return  presently,  and  meanwhile  will  pass  on  to  the 
sculpture  galleries,  occupying  the  west  wing  of  the  building. 

SCULPTURE  GALLERIES, 

The  first  room  we  meet  with  in  our  survey  in  this  direction 
is  the  great  Egyptian  saloon.  Like  the  centre  one  in  the  north 
wing,  it  appears  to  me  a  very  appropriate  room  for  the  par- 
poses  for  which  it  is  designed ;  its  dimensions  are  colossal,  so 
are  the  sculptures  placed  in  it.  The  light  is  sufficient,  and 
sufficiently  diffused,  and  for  Egyptian  sculpture  it  is  of  very 
little  consequence  how  or  in  what  direction  the  light  falls.  The 
artists  on  the  banks  of  the  Nile  never  aimed  at  CEsthetic  beauty 
of  form,  so  that  the  sculptural  products  of  their  art  scarcely  de- 
pend more  on  their  shadows  than  architectural  members  do.  It 
would  of  course  have  been  preferable  if  the  light  had  been  steady 
on  the  colossal  busts,  and  not  on  their  backs  in  the  morning, 
and  their  faces  in  the  evening,  and  there  are  various  defects  both 
of  style  and  detail,  that  I  cannot  help  wishing  were  otherwise : 
but  let  this  pass.  If  the  rest  of  the  Museum  were  as  well  and  as 
appropriately  designed  as  this^  I  would  not  say  one  word 
against  it. 

In  the  central  saloon  we  again  fall  in  with  our  three-quarter 
columns,  and  consequently  have  a  most  inefficient  light  ffom  the 
only  wall  through  which  it  could  be  introduced,  and  the  room  is 
dependent  entirely  on  the  borrowed  light  it  receives  from  the 
three  galleries  which  abut  on  it,  which  renders  it  totally  unfit 
for  the  exhibition  of  either  Egyptian  or  any  other  sculpture  ;  it 
is,  indeed,  so  much  space  thrown  away ;  but  where  there  is  so 
much  waste,  we  may  easily  pass  over  this. 

The  Phygalian  room  is,  or  was,  only  meant  to  rec^ve 
the  frieze  of  the  Temple  of  Apollo  Epicurius,  and  for  such  it  is 
by  no  means  badly  designed,  except  that  if  it  had  been  only 
half  the  height  it  is,  it  would  have  been  a  more  pleasing  apart- 
ment, better  suited  for  its  purposes,  a  better  vestibule  to  the 
Elgin  room,  and  more  than  this,  a  more  than  sufficient  light 
could  have  been  admitted  over  its  roof  to  the  central  saloon, 
and  indeed  this  could  now  be  done  at  a  very  small  expense. 

The  Elgin  room,  however,  does  not  deserve  even  this  qualified 
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praise.  Even  as  an  architectural  object,  without  reference  to 
its  purposes,  its  proportions  are  bad,  being  four  times  as  long  as 
it  is  broad  (143  x  37).  The  Parthenon  would  have  furnished  a 
better  model,  or  as  100  to  225  :  but  even  this  is  long  for  an 
interior,  which,  without  great  management  and  occasional 
breaks,  is  almost  never  pleasing  when  the  length  is  an  excess 
of  twice  the  breadth :  in  this  instance,  also,  the  great  height 
of  unbroken  wall  makes  it  look  narrower  than  it  should 
do.  As  for  its  architectural  decoration,  it  has  none  worthy  of 
the  name ;  and  it  is  difficult  to  understand  why  antae  and  pa- 
nelling should  have  been  lavished  as  they  have  been  on  the 
Egyptian  saloon,  where  the  character  of  the  antiquities  did  not 
require  it,  and  entirely  omitted  among  sculptures,  which  were 
designed  and  executed  expressly  to  form  integral  parts  of  an 
architectural  decoration.  No  sculptures  in  the  whole  world 
require  architectural  assistance  so  much  as  these.  May  I  say^ 
thertforey  they  are  accommodated  with  the  plainest  walls  in  the 
whole  edifice  ? 

The  real  defect,  however,  is,  that  it  is  unfit  for  the  satisfac- 
tory lighting  and  exhibition  of  the  sculptures  it  was  built  to 
contain.  When  the  principal  group  was  situated  in  the  centre 
of  the  room — ^which  it  was  till  a  year  or  two  ago — ^the  light  was 
perpendicular  on  the  heads  of  the  statues,  about  as  un&vourable 
a  light  as  they  could  be  placed  in ;  and  even  now,  that  they  are 
removed  a  little  on  one  side,  it  is  far  too  high,  and  from  the 
narrowness  of  the  room,  they  can  only  be  seen  at  such  a  dis- 
tance as  to  enable  the  spectator  to  judge  correctly  of  their  effect, 
by  standing  in  the  Phygalian  room  and  looking  through  the 
doorway.  The  other  groups  are  as  badly  lighted,  and  I  quite  agree 
with  what  the  late  Mr.  Rennie  told  the  committee  in  his  evi- 
dence'*', that  no  one  knows  or  can  know  what  the  Elgin  marbles 
are  in  their  present  position,  and  that  the  only  mode  available 
is  by  getting  casts  and  lighting  them  properly.  As  antiquities^ 
their  value  will  always  be  the  same,  however  they  may  be 
lighted ;  but  I  am  convinced  that  I  do  not  exaggerate  when  I 
state  that  the  value  of  any  such  as  have  pretensions  to  artistic 
merit,  would  be  doubled  if  they  were  placed  in  a  light  where  they 
could  be  seen  to  advantage. 

The  frieze  is  tolerably  lighted,  and  there  would  be  no  objeo- 

*  See  Report  of  Committee  pf  1836,  Am.  120^,  et  leq. 
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tion  to  its  position^  except  that  since  it  has  been  found  necessary 
to  push  the  larger  groups  against  the  wall — ^the  friese  cannot  be 
seen  through  them^  nor  is  there  space  sufficient  between  the  wall 
and  the  groups  to  enable  it  to  be  seen  to  advantage.  I  apeak 
moderately  when  I  say  the  metopes  are  destroyed  when  buik 
into  such  an  expanse  of  flat  red  wall — ^in  the  same  manner  in 
which  the  Turks  used  the  Bodroun  marbles — ^they  are  insignifi- 
cant and  inharmonious  to  such  an  extent  that  they  would  con- 
Tey  a  very  mean  idea  indeed  of  the  age  of  Pericles^  if  we  did  not 
aUow  for  their  position  in  estimating  their  merit. 

Except  Mr.  Westmacott,  I  never  heard  of  a  sculptor  who 
had  one  word  to  say  in  &Tor  of  this  room,  and  I  am  certain 
that  there  is  no  one  who^  if  he  had  an  opportunity  of  seeing 
these  noble  works  of  art  in  a  proper  light,  would  not  cry  out 
against  the  profiEmation  of  their  being  placed  where  tfaey  now 
are. 

In  the  present  instance  this  is  the  more  to  be  rq^retted^  as 
the  remedy  was  easy  and  obvious ;  for  had  the  gallery,  even  in  its 
present  form,  been  only  built  at  right  angles  to  its  present 
position,  and  with  one  end  abutting  on  the  central  saloon — ^the 
entrance  consequentiy  being  there— and  had  the  light  been  in- 
troduced either  at  the  top  of  the  north  wall,  or,  what  would  have 
been  better,  from  a  cove,  it  would  have  been  as  perfectly  lighted 
as  a  gallery  can  be  by  day-flight,  and  all  this  without  one  six- 
pence of  extra  expense  or  any  loss  of  architectural  effect  $  in- 
deed, by  a  slight  alteration  of  proportion  and  arrangement,  a 
much  more  pleasing  architectural  object  might  have  been  at- 
tained. This,  however,  is  not  possible  now ;  but  it  was  a  gross 
and  unpardonable  blunder  to  run  it  north  and  souths  and  so 
spoil  it,  when  it  might  as  easily  have  run  east  and  west,  and  so 
been  made  a  very  tolerable  gallery  for  the  purposes  for  which  it 
was  designed,  besides  occupying  far  less  of  the  available  space 
than  it  now  does. 

If,  however,  the  Elgin  gallery  is  bad^  what  shall  we  say  of 
the  Townley  gallery,  '^horresoo  refereosl*'  now  in  course  of 
erection.  I  would  willingly  stake'  my  reputation  as  a  judge  of 
such  matters,  or  anything  else,  on  tl^  assertion,  that  when  it  is 
complete,  it  will  be  found  to  be  the  worst  gallery  for  the  exhi- 
bition of  eesthetic  sculpture  that  exists  in  any  city  of  Europe. 
It  never  is  easy  to  build  a  good  sculpture  gallery.    Compa- 
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ratively,  it  is  easy — is  a  trifle  indeed — ^to  build  a  good  picture 
gallery,  though  we  know  that  even  this  is  not  always  success- 
fully accomplished.  A  sculptor,  unfortunately  for  him  and  his  art, 
depends  solely  on  the  light  in  which  his  work  is  placed,  for 
the  effect  which  it  may  produce.  A  painter,  on  the  other 
hand,  puts  in  his  lights  and  shadows  before  the  work  leaves  his 
easel,  and  they  never  afterwards  can  be  altered  or  put  out. 
If  he  paints  with  water,  or  in  tempera,  or  any  material  which  is 
not  glossy,  it  is  little  matter  whether  the  light  that  falls  on  his 
picture  comes  from  above  or  from  below,  or  from  one  side  or 
the  other ;  it  only  requires  to  be  sufficient,  and  his  work  has  all 
the  effect  he  designed  or  put  into  it.  If  he  paints  in  oils,  all 
that  is  required  is,  that  the  light  shall  not  fall  on  it  in  such  a 
direction  as  to  be  reflected  from  the  glossy  surface  to  the  eye. 
The  direction  in  which  it  comes  is  immaterial. 

With  sculpture,  however,  this  is  not  so,  as  any  one  may 
convince  himself  who  will  place  a  light  on  his  forehead,  as 
miners  do — ^it  should  be  between  the  eyes — and  with  this  will 
look  at  a  clean  cast  of  a  bas-relief  and  a  white  slab  of  flat 
plaster  placed  side  by  side,  he  will  not  know  on  which  the 
sculpture  is  ;  or  if  he  looks  at  a  statue  with  the  same  light,  it 
will  look  as  if  cut  out  of  pasteboard.  Place  the  light  on  the 
ground  so  as  to  throw  the  shadows  upwards,  and  the  best  piece 
of  antique  sculpture  will  become  absolutely  ludicrous;  introduce 
it  either  from  one  side  or  the  other  horizontally,  and  the  figure 
becomes  lopsided  and  disproportioned,  to  an  extent  which 
would  be  incredible  to  those  who  have  not  tried  the  experi«* 
ment. 

To  see  a  statue  in  perfection,  the  light  should  be  introduced 
from  only  one  point,  and  that  point  should  always  be  above 
the  statue:  as  a  general  rule,  it  should  frill  at  an  angle  of  about 
45  degrees,  varying  of  course  with  the  nature  of  the  work,  and 
the  nature  and  extent  of  its  under  cuttings.  It  is  difficult 
to  obtain  this  in  galleries,  of  any  extent ;  so  that  generally 
statues  are  better  seen  by  artificial  light  than  by  day.  The 
Romans  seem  to  have  perceived  this,  and  kept  their  beat  works 
where  only  artificial  light  was  introduced;  and  to  this  day  the 
greatest  treat  that  awaits  the  traveller  in  Italy,  is  to  see  the 
Vatican  by  torch-light.  Artificial  lights  would  scarcely  be 
tolerated  in  the  British  Museum;  but  there  might  always  have 
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been  the  steady  north  light  of  day,  and  at  the  required  angle. 
Instead  of  this,  we  are  to  have  a  number  of  scattered  lights, 
some  facing  the  east,  some  the  west,  so  that  in  the  morning 
one-half  of  the  statues  will  have  a  strong  light  in  their  faces, 
fihe  other  half  having  their  '^rear  fronts''  brilliantly  illuminated: 
in  the  evening  the  case  will  be  reversed,  and  during  about  two 
hours  of  mid-day,  or  when  the  atmosphere  is  so  cloudy  that 
nothing  can  be  seen  properly,  the  statues  will  have  sixteen 
lights  shining  upon  them  instead  of  one;  and  the  strongest — 
because  the  nearest — being  that  immediately  behind  thenr, 
and  consequently  the  one  that  interferes  most  with  the  specta- 
tor's vision,  and  falls  in  the  most  unfavourable  position  on  the 
statue* 

It  is  difficult  to  estimate  exactly  the  amount  of  destmctian 
that  will  be  thus  effected ;  but  I  have  no  hesitation  in  asserting, 
that  if  a  statue  depending  so  purely  on  aesthetic  effect  as  the 
Venus  di  Medici,  was  worth  5000/.  in  the  tribune  at  Florence, 
it  would  not  be  worth  1,000/.  in  our  Townley  gallery.  The 
collection  as  it  is,  will  probably  be  destroyed  to  the  extent  of 
almost  one-half. 

This,  however,  is  not  the  only  defect.  A  colossal  room  is 
suited,  as  I  said  before,  to  the  colossal  sculpture  of  the  Egyptians ; 
but  a  piece  of  Roman  sculpture,  about  the  natural  size,  placed 
against  a  wall  30  feet  high,  becomes  the  statue  of  a  pigmy,  and 
if  the  room  be  41  feet  wide,  and  some  2  or  300  long,  the  col- 
lection loses  entirely  its  importance,  either  as  a  whole  or  as  an 
assemblage  of  individuals. 

As  nearly  as  I  can  estimate,  no  statue  ought  to  be  placed 
against  an  unbroken  wall  more  than  three  times  its  own  height, 
or  it  will  lose  symmetry  and  effect,  and  even  then  it  requires 
panelling  and  architectural  adjuncts  to  prevent  its  being 
dwarfed.  Additional  height  may  easily  be  given  to  the  room 
by  cornices,  or  coved,  or  vaulted  ceilings,  taking  care  only  that 
the  masses  shall  not  be  so  great  as  to  make  the  statues  which  are 
meant  to  be  the  principal  objects  look  small  and  insignificant. 

It  may  be  asked,  if  this  gallery  is  so  manifestly  bad  and 
vbsurd,  how  came  any  man  in  his  senses  to  design  it,  and  any 
board  of  trustees  to  tolerate  such  a  design  ?  The  explanation 
of  the  anomaly  is  unfortunately  easy.  When  Sir  Robert 
Smirke  made  tlie  design,  the  Grecian  fever  was  at  its  height 
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:,  and  among  other  dogmas  inherent  in  this  absurdity,  was  the 

idea  that  perfect  symmetrical  regularity  was  a  necessary  and 

■■  fundamental  principle  of  this  style.      Never  was  doctrine  so 

false  or  slanderous;  but    so  it  stood  then:   so  Sir    Robert 

.^  believed^  and^    consequently^  because   the   royal  library    was 

.   built  after  one  design,  therefore,  the  sculpture  gallery  must 

,  be  built  exactly  like  it!     If  there  are  two  classes  of  buildings 

.  in  the  whole  world  requiring  treatment  more  essentially  differ* 

.  ing  from  one  another,  it  is  these  two;  yet  to  satisfy  the 

I  requirements  of  this  empirically  assumed  absurdity,  the  gallery 

'.  was  erected  to  match  the  library,  and  the  statues  are  doomed  to 

be  caricatured,  as  they  will  be. 

Twenty-five  years  ago  this  might  have  been  excused ;  but 
after  having  a  quarter  of  a  century  to  reflect  on  the  subject — 
'  after  having  seen  all  that  has  been  done  on  the  continent,  and 
having  all  the  means  of  information  and  observation  we  now 
possess,  to  set  to  work  in  the  year  1848  to  erect  such  a  building, 
is  a  piece  of  gratuitous  wickedness  I  scarcely  know  how  to 
characterize. 

I  would  not  insult  sculptors  by  asking  them  if  they  could 
work,  or  even  permit  their  works,  to  be  exposed  in  such  a 
gallery  as  this ;  but  if  the  trustees  would  even  ask  the  plaster 
casters  in  the  New  Road,  if  they  would  accept  of  such  a  one  for 
a  warehouse,  I  am  very  much  mistaken  if  most  of  them  would 
not  decline  to  spoil  their  wares  by  exhibiting  them  in  such  a 
place. 

The  Lycian  room  is  the  only  one  of  the  sculpture  galleries, 
which  is  placed  in  the  right  direction,  and  where,  consequently, 
a  proper  light  might  have  been  attained.  Unfortunately,  however, 
it  has  been  spoiled  by  the  introduction  of  a  cross-light  from 
the  south  also;  but  this  might  be  remedied  even  now,  by 
building  or  blocking  it  out.  Were  this  done  now,  however,  the 
light,  perhaps,  would  not  be  quite  sufficient :  but  even  in  that  case 
the  single  north  light  would  display  the  finer  pieces  of  sculpture 
to  far  more  advantage  than  could  be  done  in  any  other  room  in 
the  Museum,  It  has,  however,  most  unfortunately  been  appro- 
priated to  a  class  of  sculptures  whose  sesthetic  merit  is  not  great, 
and  which  consequently  does  not  depend  on  a  fine  single  light 
for  being  understood.  As  far,  however,  as  it  is  possible, 
they   have  been  destroyed,  by  the  mode   in  which  diey   are 
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lighted.  The  principal  ornament,  for  instance,  on  the  great 
tomb  18  the  bas-relief  on  its  curvilinear  roof,  which,  from  this 
cause,  Is  so  indistinctly  seen,  that  few  are  aware  of  the  existence 
of  any  sculpture  on  this  part  of  the  monument;  and  no  man 
can  say  he  has  really  seen  it  since  it  was  in  the  Museum.  The 
whole  room,  however,  is  too  small  for  works  of  this  class,  so 
that  even  if  properly  lighted,  they  should  never  have  been 
placed  here. 

The  Sala  alia  croce  Oreca,  which  comes  next  in  our  survey, 
is  scarcely  lighted  at  all;  and,  judging  from  the  gloom  of  the 
corresponding  apartment  in  the  east  wing,  (which,  however, 
is  better  lighted  than  this  one  can  be,)  will  consequently  be 
most  unfit  for  the  exhibition  of  any  thing  requiring  either  a 
strong  or  good  light:  it  has,  however,  the  merit,  which  the 
Townley  gallery  has  not,  that  its  lights  do  not  cross  one 
another,  and  the  eastern  arm  being  lighted  by  one  window 
from  the  north,  will,  perhaps,  be  the  best  position  for  a  statue 
in  the  whole  Museum;  and  next  to  this  the  southern  arm, 
which  also  has  only  one  window,  though  that  being  a  western 
one,  will  neither  give  so  pure  nor  so  steady  a  light  as  the  other. 
Neither  of  these  lights,  it  is  true,  are  sufficient;  but  with  statuary, 
a  rush^light  in  the  right  direction  is  preferable  to  a  torch  in  a 
wrong  one. 

Next  to  this  room  to  the  eastward,  we  have  an  apartment  7^ 
feet  by  32,  where,  at  last,  we  have  a  noble  north  light, — ^the 
one  place,  except  the  Lycian  room,  where  sculpture  could  be 
seen  to  advantage,  and  which  would  have  formed  a  noble 
pendant  to  that  gallery,  and  the  vista  produced  by  this  opening 
on  entering  the  Museum,  or  standing  at  its  intersection  with  the 
Townley  gallery,  would  have  been  superior  to  any  architectural 
effect  the  building  now  possesses.  Will  any  one  believe  it  ? — 
this  room  has  been  appropriated  to  the  staircase ! — ^its  windows 
built  up,  and  the  light  introduced  from  the  roof.  Instead  of 
this  we  have  a  south  room,  which,  though  only  22  feet  in  width, 
is  so  completely  darkened  by  the  pillars  of  the  portico,  that  the 
sculptures,  even  when  placed  on  the  wall  opposite  the  windows, 
can  be  only  very  imperfectly  seen,  and  the  floor  and  opposite 
wall  are  absolutely  useless.  Why  was  not  the  staircase  placed 
hero  ?  and  with  its  lights  blocked  up,  which  they  then  would 
have  been,  ten  feet  might  bare  been  added  to  the  depth  of  the 
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Museum  without  any  inconvenience^  and  the  one  north  light  in 
the  body  of  the  building  spared  to  us  for  the  purposes  for 
which  it  was  wanted.  Or  why  was  not  the  staircase  projected 
into  the  courtyard,  in  front  of  the  entrance  ?  Its  effect  as  an 
architectural  object  would  then  have  been  finer,  and  both  these 
rooms  remained  to  the  Museum. 

Of  the  gratuitous  blunders  made  in  arranging  the  parts  of  the 
Museum,  none  appear  to  be  more  glaring  than  this.  The  ex* 
pense  would  have  been  exactly  the  same  whether  the  staircase 
had  been  put  on  the  south  side  of  the  intermediate  wall,  or  if 
placed  on  the  north,  as  it  now  is ;  while  the  gain  both  in  space 
and  light,  as  well  as  architectural  effect,  by  the  arrangement  not 
adopted,  would  have  been  greater  than  can  well  be  understood 
by  those  who  have  not  specially  studied  the  subject.  The  other 
arrangement  suggested  would,  however,  I  believe,  have  been 
better  than  even  this. 


NATURAL  HISTORY  DEPARTMENT. 

It  is  scarcely  necessary  to  make  any  remarks  on  the  rooms  in 
the  upper  floor  of  the  Museum,  as  they  necessarily  followed  the 
plan  of  those  below  them.  This  no  ingenuity  could  avoid ;  and 
the  only  mitlake  was  the  great  one,  inherent  in  all  the  arrange* 
ments  of  the  Museum,  of  grouping  together  such  incongruous 
departments  in  the  same  building ;  but  as  it  was  ordered  to  be 
done,  and  at  the  same  time  determined  that  the  zoological 
department  was  to  take  its  chance  of  accommodation  where  it 
could  find  it,  we  should  not  be  surprised  at  a  few  inconveniences 
And  inconsistencies  in  the  mode  in  which  it  is  arranged.  It  was 
&  piece  of  gratuitous  mischief  to  make  the  sculpture  gallery  like 
the  hbrary,  when  there  was  no  connexion  between  the  two ;  but 
it  could  not  be  helped  that  the  ornithological  museum  should 
^  like  the  Kk^s  library,  when  it  was  placed  over  it. 

This  gallery,  we  learn  firom  Sir  Robert  Smirke's  evidence*, 
was  originally  designed  to  contain  the  national  collection  of 
pictures:  where  the  birds  were  to  have  been  accommodated, 
^^  this  intention  been  carried  out,  does  not  appear.  But> 
luckily,  Willdns'  suggestion  for  building  a  gallery  in  Trafalgar 

*  Report  of  Conwttee,  1836,  Ans.  52S1»  et  leq. 
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Square  saved  us  from  having  another  departanent  crowded  uiD 
this  already  overstocked  building,  and  was  the  first  step  in  fiie 
right  path,  which,  unfortunately,  has  not  been  followed  «p 
further. 

How  ill  fitted  it  is  for  a  picture  gallery,  from  the  lofwoeas  and 
form  of  its  roof,  is  easily  to  be  seen  by  any  one  who  will  try  and 
discover  what  the  pictures  are  that  now  adorn  its  walls.  Tie 
information  afforded  by  the  "  Synopsis'^*  is  singularly  meagre ; 
but  it  is  all  that  can  be  obtained  on  the  subject  Bad  as  oar 
present  gallery  is,  this  one  would,  no  doubt,  have  been  worse; 
but  we  are  saved  this,  and  it  is  no  use  looking  bade  now  to  the 
dangers  we  have  actually  escaped. 

The  defect  of  these  galleries  for  the  exhibition  of  spedmeos 
of  natural  history  does  not  lie  either  in  the  form  of  the  rooms 
nor  the  mode  in  which  they  are  lighted,  but  in  iheiT  geoeial 


*  Haying  so  many  other  anbjects  to  write  aboat,  it  was  not  my  i 
tion  the  Synopsis ;  but  as  the  committee  of  182^5-6  took  sndi  paios  to 
it,  I  must  mention  one  het  to  show  how  much  really  useful  informatHni  it  < 
When  in  the  East,  I  had  many  opportunities — more  than  was  always  ] 
observing  the  snakes  of  Bengal,  and  was  often  pulled  to  know  whidi  were  ] 
or  hurtful,  and  which  were  harmlesSi  as  the  natives  were  never  qute  i 
always  exaggerated  on  the  side  of  accusationi  while  actual  experiment  y 
easy,  nor  always  agreeable :  consequently,  when  I  returned  to.  this  coontiy,  aoBS 
ten  years  ago,  seeing  a  section  in  the  Synopsis,  headed  in  hzge  fapifcah,  "  Hamlcs 
Snakes,"  I  immediatdy  proceeded  to  see  if  some  of  my  much  maligned  fiicnds  were 
not  entitled  to  that  honourable  appellation.  The  principal  ones  mentioned  in  print,  or 
exhibited  in  the  cases,  were  the  cobra  de  capella,  the  whip  snake,  the  boa  < 
and  others  allied  to  them.  Haring  aU  my  life  believed  them  to  be  always  the  i 
hurtful  of  the  race,  I  thought  it  must  be  a  misprint ;  but  as  the  Synopsis  has  f 
this  time  gone  through  several  editions,  and  as  the  copy  I  bought  at  Che  Ha 
last  week,  contains  the  same  assertion  in  capital  letters,  I  can  only  < 
ignorant  I  am  of  Erpetology ,  and  am  only  pleased  that  I  am  not  alone  in  my  ig 
which  is  universal  on  this  head,  in  the  benighted  regions  of  the  East.  Bat 
this  being  so,  would  it  not  be  worth  while  in  the  trustees,  and  worthy  of  this  giest 
nation,  to  send  out  one  of  their  curators,  periiaps  BCr.  Gray,  himself,  to  enhghtea 
our  fellow-subjects  on  this  head  ?  I  can  solemnly  aver  that  I  have  known  men  die 
fh>m  the  kiss  of  the  cobra,  and  known  them  give  up  the  ghost  under  the  frstem] 
embrace  of  the  boa — ftt>m  fright,  I  suppose — ^in  utter  ignorance  of  the  kindly 
nature  of  the  animals ;  while  here  they  have  been  existing,  for  Heaven  knows  how  maay 
years,  in  the  British  Museum,  and  bit  and  killed  nobody !  Truly  these  grest  at- 
tional  establishments  are  of  wonderful  importance  for  the  accumulation  of  correct 
scientific  information,  and  the  correction  of  vulgar  errors ;  but  they  have  sho 
another,  perhaps  a  higher  mission,  which  is  its  practical  diffusion  among  oar 
feUow-men.  Can  any  material  fact  be  more  important  to  tli^  well-being  of  our 
<ellow.citixens  in  the  East  than  this  ? 
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plan^  which  renders  it  impossible  to  arrange  the  kingdoms  and 
classes  in  anything  like  natural  order.  To  the  scientific  man^ 
who  knows  to  what  class  and  genus  every  specimen  belongs^  this 
is  of  no  consequence ;  the  order  in  his  brain  is  so  perfect^  that 
no  disorder  among  the  specimens  can  puzzle  or  perplex  him. 
But  as  the  Museum  is  also  designed  for  the  instruction  and 
amusement  of  the  unscientific  classes^  it  is  almost  absolutely 
indispensable  that  the  genera  should  be  arranged  according  to 
their  affinities,  and  the  kingdoms  at  least  be  arranged  according  to 
some  well  understood  mode  of  classification. 

As  it  is,  as  you  enter  at  the  head  of  the  stair,  you  find  the 
mammalia — ^beyond  them  the  birds.  The  molluscous  shells  are 
arranged^  it  is  true^  with  the  birds'  eggs^  in  the  same  gallery ;  but 
this  is  unimportant,  as  the  space  might  otherwise  be  thrown 
away,  and  the  distinction  between  the  classes  is  so  great  that  no 
mistake  can  arise.  But  after  the  birds  comes  a  collection  of 
skulls^  and  beyond  this  a  narrow  gallery  containing  a  collection 
of  mammalia,  amphibia,  reptiles,  fishes^  insects,  and  Heaven 
knows  what,  in  most  admired  confusion ;  and  certainly  it  would 
puzzle  most  people  to  find  out  why  the  hares  and  rats  should  be 
so  far  separated  from  the  other  mammalia,  or  what  afiinity  they 
have  with  the  crocodiles  on  the  tops  of  their  cases,  and  the  corals 
in  firont  of  them,  or  with  the  fish  and  serpents  between  which 
they  are  placed.  The  truth  of  the  matter  appears  to  be,  that  iu 
consequence  of  the  fortunate  removal  of  the  National  Gallery 
the  birds  and  shells  have  inherited  an  apartment  in  which  they 
could  be  properly  arranged ;  but  no  other  class  being  equally 
fortunate,  they  have  been  arranged  anywhere  and  anyhow.  But 
is  this  as  it  should  be  ?, 


COURT-YARD  AND  PORTICO. 

It  remains  only>  before  leaving  this  part  of  my  subject,  to 
say  a  few  words  regarding  the  court-yard  and  the  portico, 
which,  however,  are  the  fundamental  sins  of  the  whole  design^ 
and  the  causes  of  at  least  the  greater  part  of  its  other 
defects. 

Taking  the  court-yard  first,  its  dimensions  figured  on  the  plan 
are  238 +317;  it  consequently  occupies  more  than  75,000  square 
feet  of  ground,  which  ought  not  to  be  thrown  away  in  London 
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Uriihout  tfome  good  cauie  or  some  great  object  to  be  gained, 
what  these  are,  in  this  instance^  no  one  has  hinted,  so  &r  at 
least  as  I  am  aware,  nor  can  I  suggest.  Is  it  supposed  to  be 
beautiful  ?  I  think  it  cold,  and  lean,  and  wretched,  as  all  courts 
are,  more  or  less,  in  our  dimate,  and  especially  a  pure  Gredt 
tourti  as  this  pretends  to  be. 

This,  however,  is  a  matter  of  taste,  regarding  which  I  will  not 
dispute;  but  supposing  it  beautaful,  how  much  is  its  beantv 
worth  ?  I  feel  convinced  I  understate  the  matter  when  I  say  it 
has  cost  100,000/.  Is  it  worth  this  ?  Of  course  I  do  not  mean 
to  assert  that  the  actual  ashlaring  and  the  three-quarter  columns 
and  antes  cost  this  sum;  but  the  whole  Museum  has  been 
sacrificed  to  it.  It  is  to  obtain  this  court  that  the  building  is 
spread  out  asit  is,  that  the  south  light  of  the  north  wing,  and 
the  north  light  of  the  south  wing  are  thrown  away;  it  was  to 
obtain  its  frigid  regularity  that  the  sculpture  galleries  were 
made  duplicates  of  the  library,  and  generally,  that  so  few  and 
such  inconvenient  lights  were  obtained  throughout  the  building. 
Altogether,  considering  the  space  sacrificed,  the  actual  expense 
incurred  directly  and  indirectly,  the  advantages  thrown  away 
for  this  court,  I  believe  I  am  nearer  the  truth  in  estimating  the 
expense  of  the  court  at  200,000/.  than  at  100,000/. 

Perhaps  it  n^ay  be  of  some  use  ?  There  are  two  doors  in  the 
north  wing,  and  it  may  be  a  convenience  that  visitors  to  the  Mu- 
seum may  pass  through  the  court  at  once  to  the  stairs  at  the 
north-west  and  the  reading-rooms  at  the  north-east  comer  of  the 
building.  If  any  one,  however,  will  take  a  pair  of  oompassea 
and  measure  it,  he  will  find  that  on  entering  the  front  door,  he 
will  have  to  pass  over  the  same  numiber  of  lineal  feet  of 
space,  neither  one  more  nor  one  less,  if  he  proceeds  to  those 
points  by  the  sculpture  galleries  and  King's  library,  or  if  he 
proceeds  along  the  alleys  of  the  court.  I  would  therefore  ask, 
out  of  one  hundred  men,  how  many,  after  once  entering  the 
building,  would  of  their  own  free  choice  again  go  into  the  open 
air  in  proceeding  to  their  destination,  or  would  rather  pre- 
fer, either  in  winter  or  summer,  not  to  mention  in  rain,  to 
remain  in  the  house  they  have  entered?  I  will  venture  to 
assert  that  not  one  in  a  hundred  would  go  voluntarily  into  the 
court  for  that  purpose ;  and  I  would  recommend  the  hundredth 
man  to  take  a  turn  in  the  court  in  front  of  the  Museum  in- 
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stead ;  it  wotild  answer  his  purpose  as  well,  and  remove  Ais 
hundredth  part  of  a  reason  for  the  absurdity. 

The  plan  shows  it  is  not  necessary;  and  even  supposing  it 
beautifuli  who  is  to  see  its  beauties  ?  It  cannot  be  seen  from 
the  outside*  There  is  not  one  single  window  in  the  whole  build-^ 
ing  from  which  it  can  be  seen^  and  the  only  place  where  visitors 
can  get  a  peep  at  it^  is  through  the  panel  of  a  door  which  the 
trustees  have  ordered  to  be  glazed  for  this  purpose.  Snp^ 
posing,  however,  they  had  allowed  this  door  to  remain  like  all 
other  doors  of  that  size  in  the  three  kingdoms.  If  they  had 
kept  their  own  secret,  and  the  door  shut,  no  one  would  have 
found  out,  for  the  next  fifty  years^  whether  the  court-yard 
existed  at  all,  or  if  it  existed,  whether  it  was  of  stone  or  brick, 
or  what  its  shape  and  decorations  consisted  of.  A  resolution  of 
the  Board  of  Trustees  to  this  effect  would  have  saved  the 
nation  all  the  money^  and  no  one  would  have  been  the  wiser,  or 
have  known  whether  it  existed  or  not,  and  certainly  no  one 
would  have  been  a  loser. 

At  all  events,  had  the  Trustees  or  their  employees  possessed 
the  smallest  idea  of  consistency,  they  would  have  spent  a  few 
pounds  in  reveting  with  stone  the  external  returns  of  the 
building  immediately  behind  the  front  portico,  which  no  one 
can  pass  the  building  without  seeing,  when  they  were  lavishing 
so  much  on  what  no  one  can  see,  or  need  be  aware  of.  These 
returns  now  tell  a  tale  of  mixed  magnificence  and  meanness^ 
far  more  offensive  than  if  the  building  had  no  pretence  to  orna- 
ment at  all,  and  reveal  the  whole  to  be  but  the  mockery  and 
the  sham  which  it  unfortunately  is. 

The  last  feature  to  be  mentioned  is  the  portico.  For  this 
the  only  excuse  is  its  beauty:  if  it  is  not  beautiful,  it  is  most 
inexcusable:  if  it  is  beautiful^  a  strong  case  is  made  out  in  its 
&vor.  Whatever  its  other  defects  may  be,  it  certainly  does 
not  possess  what  is  the  strongest  objection  to  the  court,  which 
is,  that  it  is  not  seen;  for  no  one  can  either  approach  or  pass 
the  Museum  without  its  catching  the  eye;  it  is,  therefore,  in 
the  right  place,  which  the  other  is  not;  and  if  ornament  was  to 
be  added  to  the  Museum,  it  is  here  that  it  should  be  placed^  Is 
it  then  beautiful  ?  This  is  a  matter  of  taste,  which  each  must 
answer  for  himself.  At  the  time  it  was  designed,  I  can 
perfectly  understand  that  the  Trustees  thought  it  beautiful. 
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and  perhaps  nine-tenths  of  the  university-educated  classes 
would  then  have  thought  so  also.  Since^  however^  it  has  been 
erected  I  have  not  heard  one  voice  ndsed  in  its  praise,  and 
certainly  not  one  word  of  laudation  has  been  printed  that  I  am 
aware  of*;  but>  on  the  contrary,  blame  has  been  both  loud  and 
deep. 

For  myself,  I  can  only  say,  that  I  think  the  design  botih  cold 
and  unartistic,  and  for  this  climate,  singularly  incongruous  and 
inconvenient.  Its  lowness  is  an  inherent  defect  of  the  style 
adopted:  but  instead  of  the  gay,  cheerful  architecture  of  the 
Greeks,  there  is  a  dismal  funereal  look  about  this  specimen 
which,  to  my  mind,  is  singularly  repulsive.  I  trust  I  can 
admire  and  appredate  Grecian  architecture  as  well  as  most  of 
my  neighbours ;  but  had  my  advice  been  asked,  I  would  have 
recommended  to  Parliament,  when  they  had  made  up  their 
minds  to  spend  a  large  sum  of  nioney  in  producing  a  columnar 
specimen  of  it,  to  take  the  forty-four  columns,  and  with  them 
to  have  erected  a  regular  peristylar  temple  in  one  of  the  parks, 
or  in  some  ornate  part  of  the  capital.  Their  number  is  exactly 
sufficient  for  a  regular  octastyle  temple,  larger  than  the  Par- 
thenon. It  might  have  had  a  r^ular  cella,  and  they  might 
have  placed  in  Uiis  an  image  of  Venus,  or  Plautus,  or  Pluto,  or 
any  god  or  goddess  they  desired  to  do  honour  to,  and  it  might 
thus  have  been  a  more  perfect  specimen  of  that  style  than  the 
much-lauded  Madelaine. 

What  I  object  to  is,  that  instead  of  this  they  ordered  these 
columns  to  be  stuck  up  in  front  of  a  museum,  in  the  dingy 
district  of  Bloomsbury,  for  no  other  purpose  apparently  than 
to  darken  its  windows,  and  make  its  internal  arrangements  as 
inconvenient  as  could  be ;  and  they  have  thus  furnished  that 
unfortunate  institution  with  a  straight-waistcoat  and  a  barred 
prison,  which  now  prevent  it  moving  hand  or  foot,  and  have 
already  &irly  checked  it  in  its  career  of  usefulness  and  advance- 
ment; though  it  is  yet  too  soon  to  feel  all  the  inconveniences 
of  this  fatal  policy. 

Another  reason  for  adopting  the  plan  I  am  recommending 
would    have   been,    that    the   temple   would  not    have    cost 

*  Since  the  above  was  written  Mr.  Ruskin's  testimony  has  been  given  in  its 
favour  in  his  "  Seven  Lamps  of  Architecture."  Of  what  valoe  his  opinion  may  be, 
I  leave  to  others  to  decide. 
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1 00^000/.*^  whereas  the  attempt  at  making  the  Museum  look 
like  a  temple,  has  entailed  an  expense  to  more  than  twice  that 
amount;  thus  weighing  down  the  institution  with  a  load  of 
useless  expenditure,  at  the  same  time  when  they  were  steadily 
refusing  such  sums  as  1000/.,  2000/.,  or  3000/.  for  objects  of 
the  most  vital  importance  for  the  real  objects  for  which  the 
Museum  was  founded. 

EXPENSE. 

To  enable  us  to  understand  many  of  the  assertions  in  the 
preceding  pages,  and  almost  all  that  follow,  it  will  now  be 
necessary  to  analyse  more  particularly  the  expenditure  of  the 
British  Museum  since  its  foundation.  Fortunately  we  are  able 
to  do  this  with  a  considerable  degree  of  accuracy,  from  a  return 
obtained  by  Mr.  Hume,  ordered  to  be  printed  by  the  House  of 
Commons,  2nd  June,  1847^  and  another  presented  by  the  Office 
of  Works,  &c.,  2nd  March  of  the  same  year :  from  these  we 
learn  that  from  the  year  1753  to  1846  there  was  expended — 

On  salaries,  wages,  and  appointments  404,202/. 

On  house  expenses   ....  34,433 

On  rates  and  taxes    ....  30,096 

On  miscellaneous  expenses        •         .  195,170 


COLLBCTIONS, 

Sir  Hans  Sloane's  collection      .        •  20,000 

On  manuscripts        •         •         •        •  40,850 

Printed  books,  maps,  music,  &c.        .  92,447 


663,901/. 


Antiquities,  coins,  medals 
Prints  and  drawings     . 

Natural  history  generally 
Minerals  and  fossils     • 
Zoology 
Botany 


122,115/. 
28,109 

10,405 

17,238 

12,751 

1,204 


153,297 
150,224 

41,598 


345,119 

*  I  win  not  now  ttop  to  inquire  minntelj  how  much  the  portico  actually  cost  in 
constructing,  bat  will  asiume  1000/.  for  each  pillar  as  an  approximation^  or  44|000l. 
for  the  whole :  it  may  or  may  not  hare  cost  this  snm  directly^  thoagh  indirectly  it 
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BuiLPINOt. 

Old  buildingi,  repairs^  and  fittingi    .        108,194/. 

Purchase  of  land  and  leases  for  new 

buildings 43,966 

New  buildings  from  commence- 
ment in  1823,  to  Christmas, 
1846         .         .         .  606,5001 

Estimate  for  completing  the 
same  in  the  years  1847-48, 

and  fittings        .        •  106,911 

—   713,411 

865,571 


Total  expenditure 1,874,5912. 

On  the  first  group  of  figures  I  have  no  remark  to  make;  the 
first  three  items  are  absolutely  requisite;  the  fourth  might 
afford  interesting  materials  for  dissection,  were  the  particulars 
given ;  but  as  there  is  no  return  to  show  how  or  for  what  pur- 
poses the  195,000/.  were  spent,  I  must  pass  it  for  the  present^ 
merely  mentioning  that  it  seems  to  include  the  10,000/.  for 
publishing  the  Alexandrian  Manuscript  of  the  Bible,  16,000/. 
for  publishing  the  Museum  Antiquities,  some  20,000/.  to  25,0002. 
for  the  Catalogue  of  Books,  and  such-like  items,  of  which  no 
details  are  given. 

The  principal  point  to  which  I  would  especially  wish  to  direct 
attention  in  the  above  table  is,  that  only  345,000/.  have  been 
grudgingly  granted  for  the  collection,  while  865,000/.  have  been 
most  lavishly  spent  on  the  buildings  destined  to  contain  it — 
the  difference  being  more  than  half  a  million  of  money  in  &rour 
of  the  buildings.  Supposing  these  conditions  reversed — and  I 
shall  presently  show  they  might  have  been  so  without  inconve- 
nience— and  the  larger  sum  spent  on  the  collection,  the  smaller 
on  the  buildings;  we  might  have  had  such  a  collection  as  should 
have  left  us  nothing  for  which  we  should  have  to  envy  Rome  its 
Vatican,  or  Paris  its  Louvre  and  Royal  Library.  Indeed,  our 
collection  would  then  have  been  superior  to  that  contained  in  all 
the  different  collections  of  any  city  on  the  continent :  as  it  is, 

has  cost  the  nation  more  than  twice  that  sum.  If  this  is  objected  to  as  too  mmd^  I 
shall  be  happy  to  reduce  it,  as  hereafter  I  propose  using  it  on  the  opposite  side  of 
the  question,  and  ejerj  diminution  will  tell  in  fayonr  of  my  arfument. 
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we  are  stall  infirior  to  even  such  a  second-class  place  as  Munich, 
and  cannot  see  our  way  to  rival  either  Rome,  Paris,  Vienna,  or 
indeed  any  first-dass  city. 

Had  the  enormously  disproportionate  expenditure  been  incur- 
red in  the  far-sighted  policy  of  erecting  a  class  of  buildings  which 
should  be  capable  of  containing  not  only  the  present  collection, 
but  the  probable  additions  during  the  next  century,  it  would  in 
the  long-run  have  proved  a  wise  economy,  which  no  one  could 
blame :  but  what  is  the  true  state  of  the  case  ?  When  the  pre- 
sent collection  is  moved  into  it,  the  Museum  is  not  only  fiUed, 
but  crowded,  and  extension  impossible.  Already  the  library 
has  been  patched  and  eked  out  by  every  conceivable  contrivance, 
and  will  not  now  contain  the  present  collection.  The  Natural 
History  department  cannot  be  extended.  The  Trustees  have 
been  forced  to  refuse  a  collection,  so  much  wanted,  of  national 
antiquities,  because  diey  have  no  room.  They  are  by  no  means 
anxious  that  the  rest  of  Mr.  Layard's  collection  should  come 
home,  or  his  excavations  be  extended,  because  they  do  not  know 
what  to  do  with  what  they  have  got  already.  No  Indian  depart- 
ment can  be  added,  from  this  cause ;  and,  in  short,  though  the 
public  are  thirsting  for  knowledge,  and  unlimited  wealth  is 
offered  to  us  on  aU  hands,  we  are  chained,  Tantalus  like,  to  the 
pillars  of  our  Museum,  and  cannot  slake  our  thirst  from  the 
waters  we  see  everywhere  around  us. 

Had  the  Government  been  able  to  take  an  enlarged  view  of 
the  matter  at  the  time  the  Museum  was  founded,  the  whole  of 
the  108,000/.  spent  on  the  old  buildings  might  now  have  been 
available.  There  is  scarcely  a  capital  in  Europe  (Paris  and 
Rome  for  instance)  where  the  bulk  of  the  museum  buildings  are 
not  more  than  a  hundred  years  old,  and  they  probably  will  serve 
for  a  much  longer  period  yet.  But  in  consequence  of  the  vicious 
system  of  providing  only  temporary  expedients,  which  prevails 
in  these  matters  in  this  country,  the  whole  of  this  money  is 
literally  thrown  away,  though  a  considerable  portion  of  it  was 
spent  within  the  present  century,  all  of  which  at  least  might 
have  formed  part  of  a  great  scheme ;  but  nothing  of  the  kind 
was  ever  dreamt  of;  and  literally  not  one  brick  of  these  build- 
ings now  remains  upon  another;  and  so  far  from  learning  a 
lesson  fifom  this  experience,  we  are  now  repeating  the  same 
mistake,  only  on  a  more  extensive  and  more  expensive  scale. 
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The  next  item  is  43,9661  for  the  purchase  of  land,  whidi 
was  wanted  wholly  and  solely  for  the  officers'  residences,  wUch 
form  the  two  wings  of  the  buildings :  to  this  sum,  therefore,  we 
have  to  add  36,000/.*  which  they  were  estimated  to  cost;  so, 
that  supposing  them  to  have  been  built  for  about  this  sum,  we  hare 
an  expenditure  of  80,000/.  for  seven  dwelling-houses,  or  neaily 
11,500/.  for  each  ;  or  in  other  words,  taking  the  money  at  5  per 
cent.,  at  a  rent  of  500/.  to  550/.  for  small  second-class  unfur- 
nished dwelling-houses,  which  appears  large,  when  it  is  con- 
sidered that  dwellings  as  convenient  and  as  conveniently  situated, 
might  have  been  obtained  to  any  extent,  to  purchase  at  from 
2000/.  to  3000/.,  or  to  rent  at  prices  ranging  from  100^  to  200L 
per  annum.  This,  however,  is  one  of  those  items  on  which 
Government  never  grudge  money..  The  Trustees  have  only  to 
ask  and  it  is  given ;  but  to  me  it  is  provoking  to  see  80,000/. 
thrown  away  for  such  a  purpose,  when  I  know  that  a  tithe  of 
that  sum  would  have  secured  the  Egina  marbles,  now  the  prin- 
cipal ornament  of  the  Munich  Olyptothek,  and  less  than  a 
tithe  of  it  would  have  excavated  to  its  base  the  great  Mound  of 
Nimroud,  and  landed  its  treasures  safely  on  our  shores.  For  such 
purposes  as  these,  however,  the  Treasury  have  not  a  sixpence 
to  spare — ^for  building  dwelling-houses,  the  public  purse  is 
inexhaustible. 

There  now  remains  to  be  examined  only  the  laif;e  sum  of 
713,412/.,  spent  on  the  new  buildings :  of  this  106,911/.  is  an 
estimate  to  be  expended  in  1847-48.  Whether  it  was  meant  to 
suffice  for  finishing  the  remaining  buildings  or  not,  is  not  quite 
clear;  certain  it  is  that  a  very  great  deal  of  work  remidns  to  be 
done  in  1849 ;  but  it  may  be  that  when  the  estimate  was  made, 

*  See  Sir  Robert  Smirke'i  ETidcnce  befora  the  Comm^      1838. 

Ib  the  leme  eridenoe  it  is  hinted,  as  tn  excuse  for  building  these  lesidenoeB,  that 
the  officers  would  thus  be  enabled  to  take  to  their  homes  such  parts  of  the  ^^IWtimtt 
as  thej  wished  to  examine  more  leisurely,  which  they  could  not  do  if  their  dwelfii^ 
opened  on  the  street,  orindeed  had  any  communication  with  the  ovtar  woeld  except 
by  the  one  great  entnnce  to  the  Mnseom.  In  plam  English,  it  required  tlie  porter 
to  keep  the  officers  from  stealing  the  collection  entrusted  to  their  care — a  alander  as 
absnrd  as  it  is  nncalled  for,  and  the  remedy  as  absurd  as  the  slander ;  for  it  is  not 
likely  the  porter  will  question  any  officer  who  goes  out  or  in  with  anything  in  his 
hand,  or  under  his  arm,  or  indeed  who  orders  anything  to  pass.  Surely  the  offioer 
is  a  better  judge  of  what  shouU  go  in  and  out,  and  more  to  be  trusted  with  th» 
discretion  than  eren  the  yery  respectable  indiTidual  who  now  acts  as  portcullia 
to  the  institution. 
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it  -WBs  thought  that  the  whole  might  have  been  completed  last 
year^  and  as  I  am  anxious  to  guard  against  overstating  the  ex- 
I>ense9  I  will  assume  that  this  is  the  ease,  and  also  that  the 
'work  can  be  done  for  the  sum  estimated  for;  though  this  has 
not  been  the  case  hitherto  in  the  building. 

To  arrive^  however,  at  the  actual  cost  of  the  building  itself, 

it  18  necessary  to  deduct  the  above-mentioned  sum  of  36,000/.  for 

the  dwellings,  and  also  a  sum  for  the  fittings,  for  which  we  have 

xio  exact  data.     As,  however.  Sir  Robert  Smirke  guardedly 

states  that  the  estimates  include  finishing  the  rooms  in  every 

Tespect  for  the  reception  of  the  cases,  and  as  a  great  part  of  the 

antiquity  department  requires  scarcely  any  fittings  at  all,  I  feel 

cx>nvinced  I  am  allowing  a  sufficient  sum  when  I  put  down 

77^412^  for  fittings  and  furniture,  which  leaves  600,000/.  for  the 

actual  cost  of  the  building  itself^. 

The  next  point  we  must  try  to  ascertain,  is  the  relative 
expense  of  each  department  or  portion  of  the  Museum.  This, 
however,  would  not  be  easy,  even  for  the  architect  himself,  and 
can  only  be  done  approximatively  at  best.  If,  for  instance,  it 
were  ascertained  that  the  east  wing  cost  100,000/.,  what  portion 
of  this  should  be  ascribed  to  the  books,  and  how  much  to  the 
natural  history  department?  If  we  take  the  cubic  contents, 
the  one  being  thirty  feet  high,  the  other  twenty,  they  would  be 
in  the  ratio  of  three  to  two.  But  this  is  manifestly  unfair,  as 
the  floors,  roofs,  foundations,  &c.,  which  really  are  the  bulk  of 
the  expense,  are  the  same,  whether  the  walls  are  a  few  feet 
higher  or  lower ;  and  altogether,  it  is  almost  impossible  to  be 
perfectly  exact,  when  one  department  is  placed  over  the  other. 
I  have,  however,  taken  considerable  pains  with  the  subject,  and 
believe  the  following  table  to  be  a  very  near  approximation  to 
the  truth. 

Taking  the  floor  roomf  of  each  apartment  of  the  Museum, 
I  find  that  the  whole  area,  exclusive  of  the  portico,  is  166,500 
square  feet;  which  are  apportioned  as  follows : — 

*  Beport  of  Committee,  1838,  Ans.  70  et  wq.  From  the  angwen  to  the  Com- 
mittee of  1836,  it  would  appear  (see  Ans.  5345)  that  a  portion  of  the  fittinss  were 
•ometimes  indnded  in  the  eatimates,  hut  it  if  safer  to  take  it  as  I  haye  stated. 

t  I  have  taken  the  floor  room  instead  of  the  whole  area,  indndfaig  the  walls, 
because  the  dimensions  of  the  rooms  are  fignred  on  the  plans  published  by  the 
Parliamentary  Committee;  whereas  the  general  dimensions  art  not,  and  it  is  not  safe 
to  trust  to  scales  and  compasses  in  plans  drawn  to  so  smaU  a  scale  as  these  are. 
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To    antiquities^  including    print    and  coin 

rooms 53^000  feet 

Natural  history 46^000    „ 

Printed  books      •        •        •        .     40,000 
Manuscripts         •         .         •         .     12,000 

52,000    „ 

Entrance  hall,  stairs,  olKces,  rooms,  &c.  16,500    y. 


166,500 
If,  therefore,  we  deduct  from  the  above  sum  of  600^000/.  the 
sum  of  44,000/.  for  the  portico — I  hope  it  is  enough — there  will 
remain  556,000/1,  which,  divided  by  166,500,  gives  an  average 
of  about  3/.  7^*  for  the  expense  of  each  superfidal  foot  of  avail- 
able space.  It  would  not  of  course  be  fair  to  apply  this  indis- 
criminately to  all  the  departments;  but  the  following  is  probably 
very  near  the  truth. 

Entrance  hall,  stairs,  &c.,  at  4/.  =:  66,000/.,  to  be  appor- 
tioned to  the  other  departments. 

MSS.  at      3/.  10^.=  42,000+  5,280=  47,280/. 
Books  8  10  =140,000+17,600=  157,600 

N.  Hist.        8     0  =:  138,000 +20,240=r   158,240 
Antiquities   3     5   =170,000+22,880=:  192,880 


490,000  66,000     556,0001. 

It  results  from  these  calculations  that,  if  we  assume  die  ap- 
partments  allotted  to  printed  books  to  contain,  or  to  be  capable 
of  containing  500,000  volumes,  the  cubic  space  allotted  to 
each  volume  is  considerably  under  two  feet  and  a  half  for  eadi, 
and  at  the  same  time  that  the  expense  incurred  for  lodging 
eadi  is  6«.  4e/.  per  volume ;  and  if  we  apportion  its  share  of  the 
portico  to  this  department,  it  would  add  more  than  five  pence 
to  the  expense  of  lodging  each  volume. 

It  is  not  of  course  possible  to  estimate  the  expense  of  lodgii^ 
each  individual  article  in  the  same  way,  in  the  other  depart* 
iiieD^*«-they  are  so  various  in  siae  and  in  the  space  they  require ; 
but  we  shall  be  able  to  judge  whether  the  work  has  been  done 
economically  or  not,  by  a  reference  to  the  above  tables,  when 
we  have  adduced  instances  of  what  the  expenses  might  have 
been  if  another  mode  of  building  had  been  adopted. 
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IMPROVED  FORM  PROPOSED. 

These  statistics  are  no  doubt  interesting ;  but  the  question  that 
will  occur  to  every  one  is.  Could  the  collection  be  equally  well 
accommodated  for  a  less  sum  ?  My  answer  is,  that  it  could  have 
been  better  done  for  less  than  one-sixth  of  what  has  been  spent 
on  the  present  building. 

The  most  obvious  and  direct  way  of  proving  this  would  be  to 
make  a  design  for  such  a  building  as  I  would  propose,  to  make 
out  a  bill  of  quantities,  and  affix  prices  to  them,  and  thus  show 
the  comparative  cost  of  the  two  buildings.  Such  a  mode,  however, 
of  going  to  work  would  involve  immense  labour  in  making  the 
drawings,  great  expense  in  engraving  them,  and  great  difficulty  in 
obtaining  correct  estimates,  as  we  all  know  how  difficult  it  is  to 
obtain  any  that  can  be  depended  on,  even  in  the  simplest  cases. 
I  shall  not  therefore  attempt  this,  especially  as  another  mode  is 
open  to  me,  which  is  less  liable  to  cavil,  and  will  probably  be 
deemed  as  satisfactory.    It  consists  in  taking  a  building  which 
bas  been  erected,  and  whose  cost  is  consequently  known,  and 
which  would  answer  nearly  for  the  purposes  we  are  proposing, 
so  that  with  a  few  obvious  alterations  it  may  be  adapted  to  its 
new  destination.     Such  a  building  we  fortunately  have  in  the 
great  flax-mill  erected  by  the  Messrs.  Marshall  at  Leeds,  a  de- 
tailed description  of  which  was  read  to  the  Institute  of  Civil 
Engineers  on  the  10th  of  May,  1842,  from  whose  abstract  of 
their  proceedings  the  following  is  copied  verbatim. 

''The  mill  described  in  the  communication  consists  of  one 
room,  S96  feet  long,  by  216  feet  wide,  covering  nearly  two  acres 
of  ground.    The  roof  is  formed  of  brick-groined  arches,  21  feet 
high,  by  36  feet  span,  upon  cast-iron  pillars :  an  impermeable 
covering  of  coal-tar  and  lime  is  laid  on  a  coating  of  rough  plaster 
over  the  arches,  and  upon  that  a  layer  of  earth  eight  inches 
thick,  sown  with  grass.    This  immense  room  is  lighted  and  ven- 
tilated by  a  series  of  skylights,  13  feet  6  inches  in  diameter,  one 
in  the  centre  of  each  arch.    A  vaulted  cellar,  with  brick  pillars, 
extends  under  the  whole  of  the  building,  and  contains  the  shafts 
for  communicating  the  motion  from  a  pair  of  engines,  100  horse 
power,  to  the  machinery  of  the  mill,  the  flues  and  steam*cases 
for  warming  and  ventilating,  the  revolving  fan  for  urging  the  air 
into  the  room,  with  the  gas  and  water-pipes.    The  remainder  of 
the  space  is  appropriated  for  warehouses.'' 
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Here  follow  details  of  the  heating  and  ventilating.  The  leport 
then  proceeds :  '^  The  total  cost  of  the  mill,  including  the  i 
mental  stone  front,  was  27,443/.,  which  is  stated  to  be 
the  same  cost  as  that  of  a  good  fire-proof  mill  of  the 
plan ;  but  as  the  mode  of  construction  was  novel  to  the  ^ 
men,  it  is  probable  that  a  second  building  of  the  kind  would  be 
less  expensive/' 

During  the  discussion  that  followed  tixe  reading  of  the  paper, 
Mr.  Smith  of  Deanston  stated :  '*  that  he  had  been  the  fint  to 
adopt  this  mode  of  construction  in  a  weaving-shed  of  the  extent 
of  half  an  acre ;  the  columns  for  carrying  the  arches  were  30  feet 
apart,  the  skylights  8  feet  in  diameter ;  some  of  the  arches  were 
of  brick,  with  stone  springers ;  others  were  entirely  built  with 
rubble  well  grouted;  which  latter  mode  he  found  to  soooeed 
quite  as  well  as  brick.''  Mr.  Smith  then  proceeded  to  explain 
how  the  roof  was  made  quite  waterproof  and  dry,  and  with  what 
facility  and  economy  the  whole  was  ventilated  and  wanned. 
^'  With  one  ton  of  coal  per  week  the  shed  could  be  kept  at  5€P 
during  winter."  *^  The  cost  was  30*.  per  yard  of  the  are 
covered/'  or  3«.  4tf.  per  foot,  while  it  will  be  seen  the  Messrs. 
Marshall's  mill  cost  nearly  twice  as  much. 

In  answer  to  a  question,  Mr.  Marshall  explained  that  at  first 
a  few  leaks  had  occurred  near  the  skylights ;  but  they  had  been 
easily  repaired,  and  were  now  quite  water-tight,  which  Mr. 
Combe  confirmed,  stating  that  '^  those  had  been  easily  repaired, 
and  all  were  now  perfectly  secure." 

In  conclusion,  Mr.  Marshall  '^  desired  it  to  be  borne  in  mind 
that  the  stone-cut  front  of  the  mill  has  greatly  enhanced  the 
cost,  and  this  being  the  first  building  of  the  kind  erected  at 
Leeds,  it  was  naturally  more  expensive  than  others  would  be.*' 

The  stone  front  alluded  to  in  the  above  is  of  Egyptian  ardii- 
tecture,  three  quarter  columns,  richly  carved,  supporting  an 
Egyptian  cornice,  reeded,  and  with  winged  globes,  and  other 
equally  incongruous  but  expensive  ornaments,  extending  along 
the  whole  of  one  of  the  ends  of  the  building ;  and  I  presume  the 
above  sum  also  includes  an  enlarged  model  of  Cleopatra's 
Needle,  which  spouts  dirty  black  smoke  from  its  apex  in  a 
manner  that  would  amaze  the  Rhamissidee. 

In  adapting  this  room  to  the  purposes  of  our  library,  the 
first  thing  that  strikes  us  is  that  it  is  too  low,  and  I  therefore 
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propose  to  raise  the  roof  ten  feet;  and  as  a  farther  security 
against  fire^  to  substitute  brick  piers  in  cement,  with  a  hollow 
cast-iron  coring,  for  the  iron  pillars.  The  expense  of  these 
alterations  is  easily  calculated,  and  would  be  less  than  3000/. ; 
but  as  we  do  not  want,  at  present  at  least, /Hhe  handsome 
stone  £ron  V  we  might  put  it  against  this  extra  expense ;  but 
at  the  same  time,  as  an  institution  of  this  sort  would  require  a 
higher  style  of  finish,  and  some  more  ornament  internally  than 
the  mill,  I  will  take  the  expense  at  30,000/. 

The  superficial  extent  of  floor  in  this  room  is  85,536,  or 
more  than  twice  that  of  the  present  library,  the  cubic  contents 
2,566,080  feet,  or  allowing  2{  feet  to  each  volume*,  would 
contain,  say  one  million  of  volumes,  at  an  expense  consequently 
oflittle  more  than  sevenpence  per  volume,or  less  than  a  tenth  part 
of  the  sum  that  it  has  cost  to  accommodate  them  in  the  present 
library.  This  is  a  startling  economy :  but  the  first  saving  is  not 
always  the  best,  and  unless  it  can  be  shown  that  they  are  as 
well  accommodated,  it  may  not  be  expedient  to  adopt  it.  My 
own  belief,  however,  is,  that  in  every  respect  this  new  library 
would  be  preferable  to  the  present  one. 

In  the  first  place,  it  is  more  fire-proof,  for  as  no  wood  or 
other  combustible  material  whatever  is  used  in  its  construction, 
not  even  cast-iron :  the  building  could  not  be  burnt  or  injured 
by  fire.  This  is  not  the  case  with  the  present  building,  as  the 
roof  is  composed  principally  of  wood,  the  floors  of  wood  and 
cast-iron ;  which  last  is  now  universally  admitted  to  be  a  most 
treacherous  and  dangerous  material  in  the  event  of  a  fire ;  and 
all  the  panelling  of  the  ceiling  is  wood  bracketings,  of  the  most 
cocnbustible  nature,  and  from  their  position  most  dangerous.  In 
Ae  present  instance  the  plaster  would  be  laid  directly  on  the 
brick  vault,  as  the  beauty  of  its  form  would  require  no  assistance 
from  any  fake  form  superadded.  Its  incombustibility  is  there* 
fore  at  least  one  advantage  gained. 

A  second  is — that  owing  to  the  compactness  of  its  form, 
and  there  being  so  little  external  wall,  besides  the  unlimited 
means  of  openings  in  the  roof — ^it  would  be  far  more  easily 
^"^armed  and  ventilated  than  the  present  building. 

*  According  to  the  most  exact  ealcalation  I  can  make,  the  cubic  oontents  of  the 
PnMBt  )Shnrj,  indnding  the  King'a,  is  1,110,000 feet;  lo  that  if  it  wiU  contain 
^0,000,  the  space  aUotted  to  each  is  2-22  feet,  or  2^  nearlj. 
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A  third  advantage  im,  that  it  oould  be  much  mora  eaailj 
and  sufficiently  lighted  than  the  present  building;  for  if  IS-lest 
skylights  were  not  sufficient^  they  might  be  made  20  or  25  leet : 
on  the  contrary,  if  this  is  thought  too  much,  10  fiset  mig^t  be 
adopted. 

A  fourth  adTantage  is,  that  even  with  a  million  of  volumes,  no 
single  book  would  be  at  a  greater  distance  than  250  feet  from  the 
bar  of  the  reading*room :  the  present  extends  beyond  500  fieet 
both  ways,  and  contains  only  half  that  number. 

The  last  advantage  I  shall  enumerate  here,  though  I  conorive 
it  to  be  one  of  the  most  important,  is,  that  a  library  constmeted 
on  this  prindple  may  be  increased  to  any  extent  without  either 
inconvenience  or  extra  expense. 

The  mode  in  which  I  would  propose  to  effect  this  is  ai 
follows  t  let  us  suppose,  in  the  first  instance,  that  the  whole  of 
the  eleven  vaults  on  one  side  are  partitioned  off  into  reading- 
rooms,  officers'  zooms,  and  offices,  (as  shown  in  the  annexed 
diagram,)  which  would  be  the  situation  for  them,  as  they  would 
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thus  have  side-lights  as  well  as  those  in  the  roof,  and  some  of 
them  might  thus  be  divided  into  two  floors.  Now,  supposing 
it  were  ever  wished  to  increase  the  library,  all  that  would  be 
required  would  be  to  erect  a  similar  range  on  the  opposite  side 
(shown  by  the  dotted  lines).  When  they  were  complete  and  ready 
for  occupation,  all  that  would  be  required  would  be  to  : 
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the  famitare  firom  one  side  of  the  library  to  the  other,  during 
one  of  the  weeks  it  is  closed  for  cleaning.    The  readers  would 
have  notice  to  enter  by  a  door  opposite  to  the  one  they  were 
aocostomed  to ;  ipio  facto  accommodation  for  150,000  Tolumes 
is  added  to  the  library;  and  this  process  may  be  repeated  ad 
injiniium  till  the  library  contains  two  to  ten  millions  of  volumes 
instead  of  one ;  and  all  this  without  any  further  expense  than 
the  fixed  price  of  sevenpence  per  volume,  which  we  obtained  in 
the  first  instance,  or  the  new  addition  might  at  once  be  appor- 
tioned to  the  library,  as  this  would  come  exactly  to  the  same 
thing,  unless,  indeed,  it  were  wished  to  centre  the  library  with 
reference  to  some  other  building  or  object  in  its  neighbourhood. 
If  we  apply  this  plan  to  the  purposes  of  a  museum  of  natural 
history,  I  am  unable  to  conceive  anything  so  admirably  adapted 
to  the  purpose.    You  have  two  acres  of  floor,  on  which  you  may 
arrange  your  kingdoms  and  classes  in  any  form  or  according  to 
any  system  you  may  think  it  best  to  adopt ;  and  if  the  minerals 
and  fossils  are  placed  in  the  centre,  the  mammalia  may  be 
arranged  on  one  side,  the  birds,  reptiles,  fishes,  insects,  &c.,  may 
follow  one  another  in  natural  order,  each  class  having  exactly 
that  extent  of  space  you  may  think  it  requires  or  deserves ;  and 
with  this  inestimable  advantage,  that  if  you  wish  to  increase  any 
department,  you  may  do  so  to  any  extent  you  please,  without 
inconvenience,  or  without  disturbing  a  single  case  or  specimen 
contained  in  the  original  building :  one  compartment  containing 
1300  square  feet  may  be  added  at  any  of  the  34  points  of  the 
exterior,  or  two  compartments,  or  three,  just  as  wanted,  and  this 
without  incurring  any  additional  expense,  beyond  the  68.  or 
€i,  6d,  per  square  foot  which  the  original  building  oost ;  and  that 
this  is  not  much,  will  be  apparent  when  we  remember  that  the 
present  unextensible  and  inconvenient  building  oost  3/.  7'«  p^ 
square  foot  of  floor,  or  from  10  to  11  times  as  much  as  the  pro- 
posed building. 

As  21  feet  is  quite  high  enough  for  a  museum  of  natural  his- 
tory, we  shall  not  require  to  add  anything  to  our  estimate  in 
this  instance  for  raising  the  roof ;  and  if  we  take  credit,  as  before, 
for  the  ^^  handsome  stone  front  *'  not  now  required,  and  apply 
the  money  so  saved  to  interior  decorations,  we  shall  have  more 
than  IS  needed  for  the  purpose;  so  that  this  room  ought  not, 
uader  any  circumstances,  to  coat  more  tiian  the  mill,  or  say 
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279500/. ;  my  own  oonviction  is,  that  it  could  be  erected  for  con- 
siderably less. 

The  remaining  department  to  which  we  have  to  apply  our 
model  is  that  of  antiquities.  Here  we  should  require  to  aba 
somewhat  the  form  of  our  roof,  though  not  of  the  floor,  nor  of 
the  pillars  or  walls  that  support  it ;  but  though  it  might  lead 
to  some  trouble  in  designing  and  adjusting  the  form  of  the 
vault,  I  do  not  conceive  it  would  lead  to  any  considerable  addi- 
tional expense,  the  same  quantity  of  materials  would  suffice: 
the  only  thing  is,  that  they  must  be  differently  disposed :  but 
here  you  have  the  same  freedom  of  adjustment  as  in  the  other 
departments;  your  divisions  or  parting  walls,  need  never  be 
exactly  in  the  line  of  the  pillars,  or  halfway  between  the  sky- 
lights, but  dropped  from  their  northern  edge;  and  yea  may 
have  your  rooms  either  with  one  dome,  or  two  or  three,  or,  in 
short,  of  any  shape  or  size  that  best  suits  your  own  convenience. 
I  would  recommend  some  of  the  compartments,  say  the  alter- 
nate ranges,  being  21,  the  others  31  feet  high,  and  the  light  intro- 
duced into  the  latter,  not  by  a  perpendicular  skylight,  but  from 
the  lunette  in  the  northern  face :  by  such  an  arrangement  you 
might  obtain  any  quantity  and  any  form  of  light  that  best  suited 
the  peculiar  class  of  sculpture  to  be  placed  under  it. 

Let  us  suppose  that  these  arrangements  would  add  SOOOiL  to 
the  expense  of  our  mill-room,  (I  would  contract  to  make  them 
for  less,)  and  we  have  an  aggregate  sum  of  90,000/.  for  our  three 
rooms,  to  contain  the  whole  collection  of  the  Museum. 

One  objection  is  so  certun  to  occur  to  every  one,  that  I  must 
not  pass  it  over  in  silence.  It  will  be  said  that  what  I  have 
been  proposing  will  form  only  a  low  unsightly  building,  without 
any  architectural  merit.  With  regard  to  the  interior,  I  am  cer- 
tain that  the  objection  does  not  apply,  for  no  form  of  roof  has  yet 
been  invented  so  beautiful  or  capable  of  every  sort  and  variety  of 
architectural  effect  as  that  of  domes  resting  on  pendentives ;  and 
whether  used  as  it  was  by  the  Byzantine  architects,  who  invented 
it,  or  by  the  eastern  Saracens,  who  carried  it  to  perfection,  it  is 
more  beautiful  than  any  other  known  form— Kxrtunly  more  so 
than  the  intersecting  vaults  of  the  Gothic  architects  or  the  flat 
coffered  rood  of  the  Greeks.  So  that  on  this  head  I  have  no 
fears ;  and  with  r^ard  to  the  exterior,  I  am  prepared  to  meet 
the  objection  at  once,  by  proposing  to  re-erect  the  44  columns 
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of  the  present  portico  in  front  of  my  museum;  for  one  of  the 
great  advantages  of  this  style  is,  that  it  is  so  utterly  incongruous 
with  anything  in  this  country,  or  of  this  age,  that  it  applies  and 
is  applied  equally  to  a  gaol,  a  palace^  a  church,  a  post-office,  or 
museum,  and  certainly  is  quite  as  applicable  to  mine  as  to  Sir 
Robert  Smirke^s.  Indeed  more  so ;  for  as  I  want  no  side-lights, 
I  should  be  able  to  omit  all  these  windows  behind  the  por- 
tico^ and  so  reproduce  the  Greek  style  in  all  that  perfection 
of  dismal  purity  which  every  educated  admirer  of  dassicality 
thinks  so  beautiful,  and  when  I  consider  the  enormous  expense, 
and  extent  of  misapplied  ingenuity,  that  have  been  wasted  at 
Liverpool  on  the  east  front  of  St.  George's  Hall,  to  produce  this 
very  effect  of  a  columnar  fafade  without  windows,  I  am  sure  I 
deserve  very  great  credit  for  pointing  out  how  it  might  be  done 
here.  I  should  also  avoid  the  meanness  of  running  an  entresole 
floor  across  some  of  my  windows,  as  is  done  in  the  Museum, 
and  which  so  strongly  contrasts  with  the  pretended  magnificence 
of  the  pillars  in  front  of  them.  Another  advantage  would  be,  that 
my  building  being  so  low,  I  should  be  enabled  to  hide  it  entirely 
by  my  false  firont,  and  would  thus  avoid  that  strange  admixture 
of  magnificence  and  meanness  which  disfigures  the  present 
fa9ade  when  viewed  in  conjunction  with  the  parts  of  the  east  and 
west  fironts  that  are  seen  immediately  in  the  rear  of  it. 

I  need  not  say  that  I  would  undertake  to  erect  a  very  much 
handsomer  and  more  suitable  facade  for  a  very  much  less  sum 
of  money,  but  as  1  am  not  prepared  to  present  a  design,  I  take 
this  one  as  it  stands,  and  putting  it  as  before  at  44,000/.,  for 
which  I  hope  every  one  will  admit  it  may  be  erected,  our 
museum  would  now  cost  us  134,000/.,  or,  to  avoid  all  cavil,  say 
150,000/.,  or  one-fourth  part  of  what  the  present  one  has  cost* 
This,  however,  is  not  stating  the  case  fairly,  for  the  museum  I 
am  proposing  possesses  256,600  square  feet  of  flooring,  the 
present  one  only  166,000,  so  that  to  produce  a  museum  of  the 
same  extent  would  only  cost  100,000/.,  or  one-sixth  part  of 
the  sum  that  has  been  lavished  on  the  present  building;  and  I 
feel  certain,  that  if  judiciously  carried  out,  the  ratio  of  expense 
might  be  further  decreased  to  a  very  considerable  extent. 

But  allowing  it  to  stand  as  it  is,  we  have,  with  this  economy, 
a  building  more  beautiful,  more  convenient,  more  suitable  for 
the  purposes  for  which  it  is  designed,  in  every  respect,  than  the 
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preiant  one ;  ud  kit,  though  not  leasts  capable  of  indefinite 
extension. 

This  being  the  case^  am  1  or  am  I  not,  justified  in  saying  that 
the  present  buildings  are  about  the  most  extravagant,  and  at  the 
same  time,  the  most  inconvenient  that  could  be  designed  &>r  the 
purposes  for  which  they  were  erected*? 

Throughout  the  preceding  description,  I  have  adhered  to  one 
model,  and  that  not  a  very  artistic  one,  for  the  sake  of  making 
myself  easily  understood,  and  ipy  calculations  as  simple  as  poa^ 
sible.  I  am  far,  however^  from  recommending  it  as  the  best 
that  could  be  adopted  under  all  circumstances ;  on  the  contrary, 
were  I  called  on  now  to  design  such  a  building,  or  rather  bad  I 
been  in  Sir  Robert  Smirke's  place  when  the  task  was  assigned 
to  him,  I  should  probably  have  recommended,  what  I  may 
perhaps  be  able  to  make  intelligible  by  a  reference  to  a 
better  known  model  than  the  Leed's  mill.  In  the  present  in- 
stance, I  will  take  the  Famese  Palace  at  Borne;  its  fafade, 
is  a  rectangle  of  about  200  feet  in  length  by  100  in  b^ht, 
I  would  propose  to  re-erect  it  with  a  depth  of  100  feet,  of 
course  increasing  to  a  very  considerable  extent  the  size  of  the 
windows,  so  as  to  admit  a  sufficiency  of  lightf.  The  experience 
of  the  north  wing  shows  how  easily  this  could  be  done*  Across 
each  end  of  the  building  I  would  place  one  of  similar  dimenaons, 
so  that  the  whole  should  have  something  of  the  form  of  the 

*  If  it  is  thought  that  my  buflding  would  cover  agreater  apace  of  groimd,  than 
would  be  available  for  the  purpose,  I  can  only  iay,  that  the  present  Mvaeam 
premiiea  contafai  above  338,100  aquare  feet,  ezduarro  of  the  fauid  vacen^  por- 
chased  at  the  soath^east  comer,  which  I  bdiere  extends  to  above  45,000  feet  bmi«, 
but  its  limits  not  being  marked  on  any  plan  in  my  possession,  I  am  not  oertsm  on 
this  point ;  but  be  this  as  it  may,  there  is  room  there  for  the  buildings  I  am  propos- 
ing and  for  an  increase  to  the  extent  of  50  per  cent,  wtiiout  purchasing  aaother 
square  foot  ai  ground. 

t  In  Mr.  Barry's  copy  of  this  building,  Uie  Reform  Club,  he  has  adopted  literally 
the  window  of  his  original,  making  the  solids,  or  the  spacss  between  the  windows, 
double  the  voids  or  the  openings ;  a  proportion  suited  to  the  bright  dimnte  of 
Rome,  and  the  bad  glass  they  had  to  fill  thdr  windows  with.  It  is,  however,  fcr 
that  very  reason  unfitted  lor  a  London  climate,  aud  ia  throwing  away  our  ^pUndid 
plate  glass,  whidi  is  one  of  the  most  beautifnl  ardiilectvral  inveiitlonB  of  the 
age.  This,  however,  is  called  correct  copying,  and  this  silences  all  objectioii.  To 
me,  however,  it  appears  that  true  correctness  would  consist  in  making  the  openings 
in  the  same  ratio  to  &e  light  In  both  cases.  In  London,  I  believe,  that  would  be 
eHbeted  by  making  the  voids  equal  to  the  solids,  in  nine  eases  oat  often,  tfaia  i 
to  me,  the  least  ratio  that  should  be  tolerated. 
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letter  H*  I^  form^  indeed,  being  very  Bimilar  in  outline  of 
plan  to  the  present  front  fafade  of  the  Museum,  only  extended 
from  370  to  400  feet.  This  building  I  would  have  made  to 
€X>nai8t  of  three  honest  stories,  averaging  30  feet  in  height.  The 
ground  floor— one-half  at  least  of  which  should  be  divided  by 
an  entresole  into  two  stories,  should  contain  the  entrances,  pas- 
sages, receiving,  sorting,  cataloguing,  and  binding  rooms,  besides 
apartment  for  officers,  offices,  indeed,  every  accommodation  re- 
quired for  such  an  establishment,  besides  reading-rooms,  which 
could  be  provided  to  any  desired  extent. 

The  first  floor  fitted  up  as  a  library  would  contain  with  ease, 
say  half  a  million  of  volumes,  with  the  usual  proportion  of 
manuscripts.  The  second  floor,  owing  to  its  greater  height, 
vould  contain,  say  600,000  volumes,  with  a  like  proportion  of 
IMSS.*,  and  I  would  have  allowed  for  a  projection  in  the  centre 
towards  the  north,  to  contain  a  third  extension  to  a  like  extent, 
or  allowing  room  for  more  than  twice  the  collection  contained  in 
any  library  in  the  world. 

For  statue-galleries,  1  woxdd  have  proposed  a  great  central 
gallery  nearly  in  the  position,  and  on  the  plan,  of  the  present 
Egyptian  and  Townley  gallery;  and  opening  into  it  on  the  right 
and  left,  I  would  have  erected  galleries  branching  out  like  the 
Lycian  room,  alternately  high  and  low,  as  I  shall  explain  pre- 
sently in  speaking  of  a  new  National  Gallery ;  and  building  them 
only  as  required,  I  should  have  been  able  to  provide  at  least 
three  times  the  accommodation  now  afforded  this  department. 

On  the  east  side,  I  would  have  erected  my  natural  history 
museum,  on  the  plan  of  the  Leeds  mill  1  these  two  last,  of  course, 
communicating  with  the  front  building  by  passages,  so  as  to 
prevent  the  necessity  of  going  again  into  the  open  air  after 
entering  the  building.  If  designed  on  this  plan,  the  fafade  in 
the  first  place,  would  have  been  a  far  handsomer  and  more  im- 
]X>sing  structure,  its  height  being,  with  roof  and  basement,  about 
125  feet,  while  that  of  the  present  one  is  only  66 ;  and  it  would, 

*  I  nead  acufcdj  ezpUn,  that  tlie  eommiuoieftUoa  befewwn  thcie  floon  and  tli» 
mdiiig  and  lortiDg  rooms  would  be  effected  by  meani  of  lifts.  A  mechtnical  con- 
triyaaoe  brought  to  great  perfection  in  the  mann&ctnring  districtSi  and  by  means  of 
which  books  conld  be  lowered  and  raised  with  less  labour  and  inconyenience  to  tha 
attendants,  than  is  necessary  to  ooayey  them  from  one  part  of  the  building  to  another 
along  the  level  floor. 
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besides,  possess  the  immense  advantage  of  being  a  true  and 
honest  building,  representing  what  it  is. 

The  whole  would  have  been  somewhat  more  expensive  than 
the  one  I  have  just  been  describing;  but  when  completed,  so  as 
to  contain  three  or  four  times  the  collection  which  the  present 
edifice  will  accommodate,  it  would  not  cost  so  much  as  it  has 
done ;  and  I  think  there  are  few  but  must  allow  that  it  would  be 
a  br  more  convenient  building  for  the  purpose  for  which  it  is 
designed. 

All  this  is,  however,  speculating  on  what  might  have  been,  bat 
which  is  now  impossible.  The  museum  is  built  and  finished, 
the  money  spent,  and  though  I  know  it  is  very  much  the  fitshioa 
in  this  country  to  build  up  apparently  only  for  the  sake  of  pulling 
down  again,  and  this  has  already  been  practised  in  the  British 
Museum  to  some  extent,  I  am  not  about  to  propose  any  such 
expensive  expedient.  The  practical  question  to  which  I  wish  to 
address  myself,  is,  how  to  make  the  best  of  what  we  have  got  with 
the  least  possible  extra  expenditure  of  money;  and  it  is  to  suggest 
means  for  doing  this,  that  I  write  these  pages.  Before,  however, 
proceeding  to  explain  the  means  I  propose  for  applying  this 
principle  to  the  Museum,  I  must  say  a  few  words  regarding  the 
National  Ghdlery  and  Record  Offices,  which  form  part  of  my 
scheme,  for  without  including  them  in  my  proposal,  I  do  not  see 
how  anything  can  be  effected. 

THE  NATIONAL  GALLERY. 

The  National  Gallery,  as  I  before  said,  owes  its  existence  to 
a  suggestion  of  Mr.  Wilkins,  who,  when  the  old  Charing  Cross 
Mews  was  pulled  down,  and  a  range  of  shops  about  to  be 
erected  on  its  site,  waited  on  Lord  Dover  and  Lord  Aberdeen, 
and  suggested  to  them  the  expediency  of  erecting  a  National 
Gallery  on  the  spot.  His  advice  was  most  fortunately  adopted, 
and  for  saving  our  pictures  from  being  stowed  away  in  the 
ornithological  galleries  of  the  British  Museum,  and  giving  that 
department  an  independent  existence,  besides  securing  that 
site  as  national  property,  the  nation  ought  to  have  voted  him 
a  statue.      They  have  been  more  inclined  to  bum  him  in  effigy. 

That  the  building  is  not  what  it  should  be,  is  only  too  evident. 
But  if  any  person  can  point  to  another  architect  of  the  day. 
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who  either  has  done  anything  better,  or  who,  under  the  cir- 
cuncistances,  could  have  done  the  thing  as  well,  he  has  more 
knowledge  of  English  architects  and  their  works  than  I  can 
pretend  to.  Great  has  been  the  storm  of  abuse,  and  many  the 
proposals  for  amending  what  is  wrong.  The  first  is  easy ;  but 
the  latter  is  not  so ;  and  so  far  as  my  knowledge  extends,  the 
Gallery  is  as  well  now  as  it  would  be  with  any  of  the  improve- 
ments I  have  seen  suggested. 

The   truth   of  the  matter  is,  that  the    task  imposed  on 
Wilkins,  was  one  which  rendered  success  impossible :  he  was 
given  an  immense  length  of  fa9ade  to  fill  up,  and  allotted  only 
a  very  niggardly  sum  of  money  for  the  purpose*      He  was 
given  a  set  of  columns,  taken  from  another  building,  and  told 
to  fit  them  to  this ;  he  knew  well  enough  that  if  he  placed  them 
on  a  higher  stylobate  than  the  one  he  used,  he  would  dwarf 
them ;  if  he  placed  an  attic  over  them,  he  would  not  only  be 
committing  a  solecism  in  Greek  architecture,  but  crush  them  in 
effect ;  thus  he  could  not  raise  the  building  even  if  the  funds  at 
his  command  had  enabled  him  to  do  so.     He  was  then  ordered 
to  leave  two  thoroughfares  through  his  fa9ade,  so  as  to  break  it 
up  more  and  more ;  and  lastly,  he  was  forced  to  set  the  whole 
building  back,  so  as  to  prevent  the  possibility  of  lighting  his  back 
rooms*,  in  order  to  satisfy  a  clamour  that  he  was  hiding  the 
very  second  class  portico  of  St.  Martin's  Church ;  add  to  this 
the  fundamental  absurdity  of  the  National  Gallery  being  designed 
to  look  like  a  Greek  temple,  and  it  will  be,  I  think,  apparent, 
that  nothing  but  failure  could  possibly  ensue  from  the  attempt. 
The  blame  of  this  failure,  however,  ought  not  to  rest  on  the  archi- 
tect, but  on  those  who  misdirected  him.     If  the  aristocracy  and 
upper  classes  of  the  kingdom  insist  on  a  man  getting  down  on 
his  hands  and  knees,  and  crawling  on  all-fours,  they  should 
not  be  allowed  to  turn  roundon  their  victim,  and  tell  him  he  is 
a  bad  pedestrian — and  as  they  have  often  told  architects — ^worse 
builders  than  the  beasts.    If  they  will  let  men  use  the  intellects 
and  the  talents  God  gave  them,  they  will  soon  see  that  the 
architects  of  this  day  can  walk  as  far  and  as  fast  as  those  of  any 
other  time  or  nation.    But  if  they  insist  on  men  doing  what 

*  These  parttcalars  are  taken  from  Mr.  Wilkin's  evidence  before  the  Commiairion 
of  Fbe  Arts,  in  1836.    Question,  1383,  et  seq. 
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God  decreed  no  man  should  do,  they  must  be  content  with 
failure  on  fiulure  for  the  present,  and  hopeless  despair  for  the 
future.  Poor  Wilkins  could  not  afford  to  stand  erect  on  his 
own  feet,  so  he  fell  on  his  knees  as  he  was  bid,  and  crawled — 
and  the  crowd  laughed  and  hooted  him  to  scorn. 

So  radically  wrong  does  the  whole  arrangement  of  toe  Na- 
tional Gallery  appear  to  be>  that  I  am  convinced  there  is  no 
real  remedy  but  pulling  it  down  and  rebuilding  it  firom  the 
foundation,  if  it  is  to  be  made  a  really  national  edifice,  and 
worthy  of  the  site  on  which  it  stands,  which  is  the  finest  in  the 
capital ;  but  there  is  no  hurry  for  this :  the  exterior  is  as  good 
as  that  of  most  London  edifices— better  than  many ;  and  the 
interior  is  neither  inconvenient  nor  badly  lighted,  and  a  very 
small  sum  of  money,  judiciously  employed  in  painting  and 
decoration,  would  remove  at  once  the  poverty-stricken  look  of 
the  rooms,  and  fit  them  to  receive  the  collection;  and,  by 
flooring  over  the  entrance,  which  would  not  cost  much,  accom- 
modation might  at  once  be  obtained  for  the  Vernon  collection, 
and  for  any  extension  the  Gallery  is  likely  to  receive  for  some 
time.  This  at  all  events  would  suffice,  till  the  project  I  am 
about  to  propose  would  be  so  far  perfected^  that  the  Galleiy 
could  be  rebuilt  without  inconvenience  or  delay,  though  not, 
of  course,  without  expense. 

RECORD  OFFICE. 

The  only  other  institution  that  now  remains  to  be  noticed  is  the 
National  Record  Office,  which  does  not  yet  exist,  but  the  public 
are  now  so  convinced  of  the  expediency,  indeed,  of  the  necessity 
of  its  establishment,  that  it  may  almost  be  considered  as  a  thing 
that  is,  and  I  think  there  can  be  littie  doubt  but  that  with  the 
first  gleam  of  financial  prosperity,  some  steps  will  be  taken  to 
remedy  the  present  very  unsatisfactory  mode  of  preserving  one 
of  our  principal  national  treasures. 

Various  projects  have,  from  time  to  time,  been  presented  to 
the  public  for  supplying  this  defect  in  our  arrangements :  none 
however  of  which  have  received  either  the  sanction  of  public 
opinion,  or  the  patronage  of  Government,  and,  consequently,  it 
will  be  unnecessary  to  mention  them  here ;  and  I  shall  confine 
my  remarks  to  the  last  and  best  which  was  proposed  by  Mr. 


Digitized  by 


Google 


51 

James  Pennethome,  the  details  of  which  are  given  in  the  Sixth 
Report  of  the  Commissioners  for  Improving  the  MetropoliS| 
printed  in  184 7>  from  which  the  following  particulars  are  derived* 
Xhis  project  has  received  the  sanction  of  Government,  and  of  the 
public^  and  steps  would,  I  believe,  have  certainly  been  taken 
before  this  time  to  give  effect  to  it,  had  not  financial  difficulties 
intervened,  which  have  put  a  stop  to  this  and  many  other  useful 
projects ;  but  it  will  no  doubt  be  revived  and  carried  into  effect, 
unless  something  better  is  substituted. 

The  project  is,  to  erect  the  National  Record  Office  on  the 
Rolls  estate,  a  property  belonging  to  the  Crown,  situated  be« 
tween  Chancery*lane  and  Fetter-lane,  towards  their  southern  ex- 
tremities ;  but  as  its  area  will  not  nearly  suffice  for  the  purpose, 
it  is  proposed  to  purchase  a  considerable  extent  of  property, 
ranging  from  the  Rolls  estate  to  Fleet-street,  so  as  to  get  the 
requisite  area  for  the  proposed  building :  on  this  space  the  office 
is  to  be  erected,  in  plan  something  like  an  inverted  L,  each  leg 
being  about  500  feet  in  lengthy  the.  one  running  north  and 
south  from  Fleet-street,  to  contain  the  repositories  for  the 
Records ;  the  other  ranging  from  east  to  west,  to  contain  the 
Searching  Offices,  Residences,  Rolls  Courts,  &c. 

The  expense  of  the  project  is  stated  as  follows  (pp.  5  &  6) : — 
For  the  cost  of  the  building     .    175,000/. 
of  fittings    .     .     •     81,500 


To  purchase  of  properties    .     .     293,500 

Deduct  probable  return  for  50  000 

ground  rents ^ 


206,500 
248,500 


Total  net  cost      ....  450.000/. 

This  is  modified  by  Mr.  Pennethorne  apportioning  130,107/.  of 
the  above  sum  of  243,500/.  to  the  Record  Office,  and  the  remain* 
der,  or  1 1 2,908/.  to  the  improvement  of  thoroughfares,  making  the 
net  expenses  of  the  office  836,607/.  This,  however,  is  scarcely 
a  fidr  way  of  viewing  the  question,  because  the  widening  of  the 
lower  part  of  Fetter-lane  to  sixty  feet,  while  the  northern 
portion  remaining  only  twenty-five  feet  wide,  and  its  line  being 
removed  eastward,  are  changes  wholly  caused  by  the  building  of 
the  office,  and  the  whole  expense  of  which  ought  consequently 
to  be  debited  to  that  project,  for  they  never  would  have  been 

dreamt  of  but  for  its  convenience. 
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The  street  running  east  and  west  on  the  north  side  would  be 
a  great  public  conTenience^  if  the  whole  of  the  line  from  St. 
PauPs^  to  Gary-street  westward^  could  be  carried  out,  but  if  it 
were  done  without  reference  to  the  Record  Office,  the  net  cost  to 
the  public  would  certainly  not  amount  to  50,000/.  at  the  outsid^ 
as  most  valuable  frontages  would  be  obtainable  on  both  sides 
of  the  street;  whereas,  if  the  Office  occupies  the  whole  of  the 
south  side,  as  it  does,  according  to  Mr.  Pennethome's  proposal,  it 
must  be  debited,  at  least,  with  the  loss  it  thus  causes ;  deductings 
however,  this  sum  of  50,000/.  firom  the  above,  we  have  4OO,000A 
for  the  net  cost  of  the  Office,  to  which  we  must  add  the  value 
of  the  Rolls  estate,  which  is  used  for  this  purpose.  According  to 
Mr.  Cadogan,  the  estate  would  sell  in  the  market  from  100,000/. 
to  120,000/.*,  and  as  nearly  the  whole  of  it  must  be  used  for  the 
purposes  of  the  Office,  we  obtain  a  sum  amounting  to  very 
nearly  half  a  million  of  money  for  the  project,  always  supposing 
the  land  could  be  purchased  and  the  building  erected  for  the 
sum  estimated  for ;  but  as  this  has  scarcely  ever  been  the  case  ia 
a  single  instance,  we  may  safely  add  something  for  extxas: 
and  put  down  the  net  expense  as  amounting  to  500,000/.  at  least, 
or  in  round  numbers,  say  300,000/.  for  the  site,  200,000/.  for  the 
building ;  I  think  we  may  safely  add,  without  the  fittings. 

Now  this  project  appears  to  me  just  one  of  the  pieces  of 
wasteful  extravagance,  of  which  I  have  had  so  often  to  com- 
plain in  the  preceding  pages,  for  I  am  convinced  that  a  site 
as  convenient  in  every  respect  might  be  obtained  for  30,000/., 
and  I  do  think  it,  therefore,  most  uncalled  for  to  spend  300^000iL 
for  the  purpose.  Of  course,  if  the  Government  have  270,000/. 
which  they  do  not  know  what  to  do  with,  and  which  they  wish 
to  throw  away,  there  can  be  no  possible  objection  to  their  in- 
vesting it  in  this  manner,  but  when  we  think  what  effect  that 
sum  would  have  if  properly  spent  in  improving  the  collection 
of  the  British  Museum  and  National  Gallery,  or  in  establishing 
libraries  or  galleries  in  the  principal  provincial  cities  of  the 
kingdom,  or  in  promoting  education  or  scientific  research,  it  is 
painful  to  think  that  for  all  these  purposes  the  national  ex- 
chequer  is  bankrupt,  and  a  man  only  exposes  himself  to  ridicule, 
who  thinks  of  asking  Government  for  a  grant  for  them;  bu^ 

*  Report,  Coarts  of  Law  and  Eqaity,  Ans.  1193. 

Digitized  by  VjOOQIC 


53 

on  the  contrary^  when  a  scheme  of  this  sort  is  brought  forward, 
which  benefits  nobody,  no  objection  is  offered,  and  the  money 
granted  on  the  first  convenient  opportunity. 

Of  all  the  edifices  or  institutions  that  belong  or  can  belong  to 
Government,  no  one  can  so  well  afford  to  be  put  into  a  comer 
as  the  National  Record  Office.  According  to  Mr.  Cole's  evi- 
dence, in  pleading  in  favour  of  his  office,  he  states,  that  "  the 
average  number  of  searches  in  his  own  office  is  probably  firom 
8  to  10  individual  persons  per  day'*  (Ans.  164),  or  say  about 
3,000  during  the  year,  whereas  not  less  than  900,000  persons 
visit  the  British  Museum  per  annum,  so  that  there  are  three 
hundred  reasons  for  placing  such  an  institution  in  the  most 
public  situation  possible,  for  one  that  can  be  urged  in  favour  of 
devoting  it  to  a  Record  Office ;  or  if  we  take  the  reading-room 
of  the  Museum  alone,  the  persons  using  it  are  250  to  300  per 
diem,  so  that  it  would  be  expedient  in  the  ratio  of  25  or  30  to  1 
to  remove  the  library  of  that  institution  to  this  place,  and  give 
up  its  accommodation  to  the  records.  Or,  to  take  a  still 
stronger  instance,  nothing  can  be  more  inconvenient  than  the 
present  site  of  the  law  courts  at  Westminster,  and  it  has  almost 
been  determined  to  remove  them  to  some  situation  in  this 
neighbourhood.  We  have  no  return  of  the  number  of  persons 
visiting  the  law  courts,  but  they  must,  I  think,  be  nearly  as 
numerous  as  the  visitors  to  the  British  Museum ;  but  whether 
they  are  or  not,  the  greater  part  of  them  are  men  whose  time  is 
most  valuable,  not  only  to  tiiemselves,  but  to  the  Government, 
and  to  the  parties  who  employ  them. 

The  parties  using  the  Record  Office  probably  do  not  receive 
3000/.  a-year  altogether  for  the  time  they  are  employed  in  the 
searches ;  the  persons  using  the  law  courts,  including  judges, 
barristers,  solicitors,  &c.,  certainly  receive  more  than  300,000/. 
during  the  period  they  are  employed  within  its  walls ;  and  their 
business  is  so  important,  that  it  may  be  a  wise  economy  to  spend 
300,000/.  in  placing  their  buildings  in  a  situation  where  even 
only  a  fraction  of  a  day  may  be  economised  by  these  men ;  but 
if  there  is  a  class  in  the  whole  capital,  to  whom  it  is  of  slight 
importance  whether  the  office  they  labour  in,  is  situated  a  mile 
further  east  or  west,  than  ^'  the  best  possible  site  ^^  it  certainly 
is  the  consultors  of  our  records. 

Besides  this  consideration,  I  conceive  that  a  Record  Office 
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ought  to  be  as  far  removed  as  possible  from  the  noise  and  dust 
of  an  enormous  public  thoroughfture ;  as  hx  from  the  masaes  of 
old  timber  houses,  which  are  ten  times  more  combustible  than 
those  built  within  the  last  few  years,  and  where  a  fire  may  one 
day  overpower  the  engines ;  and  lastly,  as  far  as  possible  bom 
the  probable  scene  of  any  civil  tumult  or  disturbance,  or,  in 
other  words,  as  far  as  possible  from  Temple  Bar. 

It  has  been  urged  that  the  site  of  the  Rolls  estate  is  not  con- 
venient for  the  erection  of  law  courts,  and  it  has  been  proposed 
to  purchase  a  site  on  the  other  side  of  Temple  Bar  for  this  pur- 
pose, at  an  expense  of,  say  300,000/.  If  we  take  credit  for  the 
value  of  the  Bolls  estate,  this  leaves  200,0001.,  so  that,  as  6tf  as 
expense  goes,  there  is  not  much  to  choose  between  them,  and  it 
may  be  the  most  convenient,  but  I  think  it  is  at  the  same  time 
a  mistake  to  assert  that  the  Rolls  estate  would  not  answer  the 
purpose.  Of  course,  if  we  determine  that  the  law  courts  shouki 
be  built  in  the  model  of  the  Parthenon,  as  Mr.  Barry  proposed, 
or  to  look  like  a  Gothic  cathedral,  the  Rolls  estate  will  not  siut; 
but  if  we  choose  to  build  them  according  to  the  dictates  of 
common  sense  and  good  taste  only,  I  do  not  think  a  better  fiona 
could  well  be  hit  on,  than  that  sketched  out  by  Mr.  Pennetbonie 
for  the  Record  Office,  or  one  that  would  admit  more  easily  of 
extension  at  any  time  that  it  might  be  required. 

Before  leaving  this  part  of  my  subject,  I  must  enter  also  my 
protest  against  the  style  of  building  it  was  proposed  to  adopt  for 
the  Office,  which  was  to  have  been  what  is  commonly  called 
Elizabethan ;  a  style  which,  though  it  takes  a  poworful  hold  cm 
our  imagination  when  mixed,  as  we  often  see  it,  ^  with  old 
ancestral  woods,''  time-stained  and  gray,  hallowed  by  the  re- 
collections of  former  ages,  and  that  tinge  of  beauty  whiA  time 
can  give  to  even  the  vulgarest  and  most  unworthy  object;— yet 
it  is  a  different  thing  to  stick  up  a  staring  red  brick  edifice  in 
a  modem  thorough&re,  where  every  detail  of  the  baikhi^  is  not 
only  coarse  and  vulgar,  but  as  incongruous  with  the  object  of 
the  edifice,  as  with  the  character  of  the  age  in  which  it  is 
erected. 

As  a  style,  the  Elizabethan  is  composed  of  comipt  Gothic, 
mixed  with  still  more  corrupt  Roman  architecture.  It  arose 
when  the  clergy  and  upper  classes  ceased  to  hosy  themselves 
with  the  art,  and  handed  it  over  to  the  stone-mason  and  the 
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carpenter^  to  make  the  best  of  it  they  could^  at  the  least  possible 
cost.  They  soon  abandoned  all  the  elegant  mouldings  and  com- 
plicated but  exquisite  foims  that  had  been  produced  by  long  ages 
of  patient  and  perseyering  study^  and  adopted  in  their  place 
such  as  could  be  easily  described  by  a  foot-rule  and  a  pair  of 
compasses ;  despising  and  trying  to  get  rid  of  the  style  they 
were  forced  to  use,  and  aiming  at  introducing  in  its  place  copies 
of  the  classical  styles  which  were  then  coming  into  fashion. 
But  as  they  had  no  knowledge  of  them,  or  of  their  true  prin- 
ciples, the  thing  they  admired  fared  as  badly  as  the  thing  they 
despised,  and  that  incongruous  jumble  of  bad  taste  and  vulgarity 
was  produced  which  we  call  Elizabethan. 

At  all  events,  we  are  now  spending  nearly  a  million  of  money 
to  repn)duce,  in  the  new  Parliament  Houses,  Gothic  mouldings 
and  Gothic  forms  in  all  their  purity.  At  the  British  Museum, 
we  are  spending  a  quarter  of  a  million  wholly  for  the  sake  of 
reproducing  the  Grecian  forms  and  mouldings  in  their  parity ; 
and  here  we  propose  spending  a  considerable  sum  in  using  both 
these  orders  in  their  greatest  possible  state  of  corruption  and 
impurity;  as  if,  mixing  together  two  corruptions,  the  result 
would  be  a  perfection.  As  well  might  we  try,  by  mixing  two 
bad  smells  together,  to  compound  a  scent ;  or,  by  doing  two 
foolish  things,  to  produce  a  wise  action. 

Of  course,  if  our  wish  is  to  turn  the  capital  into  a  "  bortus 
siccus'^  of  dried  specimens  of  the  arts  of  other  ages,  it  is  true 
wc  ought  to  have  a  specimen  of  this  strange  hybrid.  We  have 
false  Gothic,  false  Grecian,  and  felse  Roman  specimens  ad 
nauseam,  and  we  are  tired  of  them  all.  Perhaps  an  Elizabethan 
specimen  might  recal  us  to  our  senses ;  and  if  so,  it  would  be 
meritorious.  But  if  we  would  only  at  once  determine  on  using 
our  reason,  we  might  begin  the  adornment  of  our  capital  with- 
out this  last  absurdity,  and  at  once  open  a  new  career  to  this 
most  unfortunate  art. 

One  thing  I  am  certain  every  architect  will  bear  me  out  in 
asserting,  that  the  plan  proposed  by  Mr.  Pennethome  would  be 
a  most  expensive  one  for  a  brick  building.  A  design  com- 
prising more  than  150  bay-windows,  besides  innumerable  breaks, 
angles,  and  returns,  must  be  excessively  expensive  to  con- 
struct ;  and  when  the  utmost  eflFect  that  can  be  obtained  would 
^  a  certain  extent  of  rude  picturesqueness,  I  cannot  but  think 
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the  money  would  be  very  ill  bestowed.  I  am  perhaps  not  justi- 
fied in  even  hinting  at  it,  as  I  have  not  gone  into  any  minute 
calculation  on  the  subject ;  but  I  should  be  most  exceedingly 
surprised  if  the  edifice,  as  designed^  were  erected  for  anything 
like  the  sum  estimated  for.  I  should  certainly  be  inclined  to 
add  50  per  cent.;  but  of  this  others  are  better  judges  than  I  can 
pretend  to  be* 

PROPOSED  IMPROVEMENTS. 

These  remarks  might  of  course  be  extended  to  any  length ; 
but  I  believe  I  have  in  the  preceding  pages  said  enough  to  show 
that  our  metropolitan  institutions  of  the  class  I  have  undertaken 
to  treat  of,  are  not  designed  according  to  any  well-'Understood 
or  enlarged  view  of  the  object  for  which  they  were  required; 
nor  have  they  been  happily  designed  to  suit  that  small  portion 
of  the  public  wants  which  was  dimly  perceived  at  the  time  they 
were  undertaken ;  nor  have  they  had  the  good  fortune  which 
sometimes  attends  even  the  worst  designs  of  men — ^to  fit  by 
accident,  a  requirement  their  designer  did  not  perceive. 

Thus,  however,  they  are ;  and  the  one  mode  of  improving 
them  which  has  yet  been  suggested  is  to  patch  and  add  to  them, 
and  to  increase  the  means  of  accommodation — so  as  to  still 
the  outcry  for  the  hour,  totally  r^ardless  of  the  exegencies  of  the 
future,  and  unmindful  of  those  demands  which  an  enlightened 
policy  with  regard  to  these  institutions  would  anticipate ;  in- 
stead of  their  lagging  behind  public  opinion,  as  they  have 
hitherto  done,  only  forced  forward  by  pressure  from  without, 
pushing  them  onward  by  a  series  of  irregular  movements,  in 
harmony  neither  with  the  spirit  of  the  time  nor  their  own  true 
interests. 

It  is  to  protest  against  this  wasteful  and  inconvenient  mode 
of  patching  up  what  is  radically  bad,  that  I  have  written  these 
pages,  and  in  the  hope  of  inducing  the  public  to  b^in  de  novo 
on  some  more  comprehensive  scheme,  which  shall  put  a  stop  for 
the  future  to  that  system  of  building  up  and  pulling  down 
again,  and  which  shall  enable  these  institutions  always  to  meet 
the  public  demands  to  any  extent  that  the  furthest-seeing 
amongst  us  can  conceive.  The  longer  we  persevere  in  our 
present  course,  the  more  inconvenient  will  our  position  become^ 
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and  the  more  difficult  as  well  as  more  expensive  will  it  be  to  re- 
tract ;  every  time  we  add  to  the  existing  edifices  only  increases 
our  difficulties^  and  every  year  only  complicates  us  more  and 
more  in  a  vicioxis  circle,  out  of  which  we  scarcely  now  see  our 
-way.  But  if  we  at  once  start  afresh  on  an  improved  and 
enlarged  scheme,  we  may  at  least  be  sure  that  every  brick  we 
plac^  and  every  shilling  we  spend  will  be  useful,  not  only 
to  ourselves  but  to  posterity.  Although  we  cannot  recall 
the  money  which  has  been  wasted,  nor  undo  what  has  been 
done,  we  may  at  least  benefit  by  the  experience  we  have  gained, 
and  strike  out  now  into  a  new  and  onward  path,  which  will  lead 
US  towards  perfection. 

Such  a  scheme  cannot  of  course  be  matured  at  once,  nor  by 
one  individual ;  but  till  something  is  sketched  out,  men  do  not 
see  either  what  is  wanted  or  what  is  wrong.  And  though  I 
am  £ar  from  being  confident  that  what  I  am  now  going  to  pro- 
pose is  even  the  best  that  I  could  myself  devise,  with  more  time 
and  leisure  at  my  command,  and  access  to  better  and  more 
complete  information  on  the  subject  than  I  now  possess,  still  it 
is  a  scheme--<one  too  that  is  practicable,  and  which  would  meet 
all  our  present  wants:  having  it  before  them,  a  few  honest  criti- 
cisms and  suggestions  from  those  better  qualified  than  myself, 
would  remove  many  of  its  defects  and  improve  its  details ;  and 
when  so  amended^  I  do  trust  that  either  it,  or  some  such 
scheme,  will  be  determined  on  and  persevered  in,  and  this  state 
of  chaos  and  confusion  put  a  stop  to. 

What  I  propose  may  be  explained  in  a  very  few  words.  It  is 
simply  this : 

In  the  first  place,  to  remove  entirely  the  sculpture,  and  the 
whole  department  of  arts  altogether  from  the  British  Museum, 
and  to  build  galleries  for  its  reception,  either  in  the  rear  of  the 
present  National  Gallery,  or  to  rebuild  that  institution  on  some 
other  spot  capable  of  providing  accommodation  not  only  for  the 
pictures,  but  also  for  the  statues  of  the  nation,  so  as  to  join  these 
two  departments  and  to  make  one  great  national  repository  of 
fine  art. 

In  the  second  place,  to  remove  also  from  the  museum,  the 
department  of  natural  history.  This  may  be  effected  either  by 
sending  the  minerals  and  fossils,  as  afterwards  to  be  explained, 
to  the  Museum  of  Economic  Geology  in  Piccadilly,  and  erecting 
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a  separate  institution  for  the  specimens  of  animated  nature,  or 
by  erecting  a  separate  institation  to  contain  the  whok  three 
kingdoms. 

Lastly^  by  removing  all  the  records  to  the  British  Masenm, 
converting  the  present  statue  galleries  into  record  depositories, 
for  which  they  seem  to  me  as  admirably  adapted  as  they  are  ill 
suited  to  the  purposes  for  which  they  are  now  applied :  thus 
making  the  British  Museum  the  great  depository  of  aU  the 
printed  and  written  treasures  of  the  nation. 

We  should  then  have  three  distinct,  well  defined,  and  appro- 
priate departments,  instead  of  the  present  jumble;  and  all  this 
could,  I  believe,  be  effected  for  the  same  sum  of  money  as  we 
are  now  prepared  to  devote  to  accommodate  one  department 
alone,  leaving  the  others  in  their  present  deplorable  state. 

In  explaining  these  propositions  a  little  mcrein  detail,  I  shsU 
begin  first  with  the  British  Museum.  I  would  not  pnqiose 
either  to  add  one  brick  to  the  existing  edifice,  or  to  pull  down 
or  alter  one,  except,  perhaps,  that  as  a  further  security  against 
fire,  I  would  take  up  all  wooden  floors  throughout  the  buildings 
and  replace  them  with  slate  or  some  incombustible  materiaL  I 
would,  however,  add  to  it  by  erecting  in  the  centre  of  the 
court-yard  a  building,  either  175  by  105,  or  150  by  90,  as 
shown  on  the  plan,  or  of  any  dimension  between  these  two  that 
may  be  determined  on.  Such  an  erection  would,  of  ooorae,  in- 
terfere with  the  effect  the  architect  wished  to  produce  when  he 
designed  the  court,  but  not  I  conceive  to  any  material  extent, 
as  it  would  not  be  more  than  50  feet  in  height,  while  the  build- 
ings around  it  are  more  than  double  that,  so  that  the  capitals 
and  columns  would  be  seen  over  it,  and  a  space  of  at  least  60  fieet 
would  be  left  all  round  between  the  two  buildings,  which  is 
amply  sufficient  for  the  effect  of  a  fii9ade  of  the  same  he^hl. 
The  central  edifice  would,  of  course,  be  designed  so  as  to  accord 
in  style  with  the  main  building,  and  if  this  was  done  with  taste, 
my  own  impressi(Mi  is,  that  the  effect  of  the  court-yard  would  be 
tnore  beautiful,  certainly  more  picturesque  with  it  than  it  is  now 
without  it.  It  would  be  connected  with  each  of  the  four 
fronts  surrounding  it,  by  glazed  galleries  composed  whoUy,  like 
the  building  itself,  of  incombustible  materials. 

This  new  edifice  I  propose  to  devote  wholly  to  the  public, 
making  it  the  reading-room  and  search-office  of  the  institution* 
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One  of  the  first  advantages  gained  by  this  arrangement, 
would  be  that  the  books,  MSS.,  and  records,  would  all  be  nearer 
the  reading-room  than  tliey  are  at  present. 

A  second  would  be,  that  this  edifice  could  be  perfectly  lighted, 
partly  by  means  of  skylights,  and  partly  by  side  lights,  both  of 
which  may  be  obtained  to  any  extent  that  may  be  desired ;  it 
could  also  be  more  easily  and  perfectly  ventilated  from  its 
isolated  position,  and  open  fires  might  also  be  used  to  a  consi- 
derable extent,  without  danger.  It  might  also  with  perfect 
safety  be  lighted  with  gas,  and  thus  afford  readers  the  conve- 
nience of  reading  in  the  evenings,  of  which  they  are  at  present 
deprived^  though  I  admit  that  under  the  present  arrangements 
it  could  not  be  allowed. 

If  this  one  were  adopted,  what  I  would  propose  would 
be,  that  the  library  should  dose,  as  at  present,  at  four 
o'clock  in  winter,  and  say  five,  instead  of  seven,  in  summer, 
after  which  no  books  should  be  given  out,  on  any  pretence ; 
but  readers  should  have  the  privilege  of  continuing  their  studies 
till,  say  eight  or  nine,  or  any  hour  that  may  be  determined 
upon ;  this  would  be  a  relief  to  the  officers,  and  a  great  boon 
to  the  public,  and  I  do  not  conceive  any  inconvenience  would 
result  to  them  from  the  library  being  closed,  as  they  can  easily 
get  out,  before  the  appointed  hour,  as  many  works  as  they  wish 
for,  or  are  likely  to  require ;  and  in  the  event  of  the  reading- 
rooms  being  used  by  any  one,  whose  avocations  did  not  admit 
of  his  ever  attending  before  five,  all  that  would  be  required 
would  be,  that  he  should  attend  one  evening,  prepare  his 
tickets,  and  give  them  to  the  attendant  appointed  for  that 
purpose,  with  a  request  that  he  would  have  the  works  ready 
for  him  in  the  reading-room  for  the  next  evening. 

With  proper  ventilation  in  the  roof,  and  proper  care  in  the 
construction  of  the  building,  I  do  not  conceive  that  it  would  be 
possible  either  to  bum  or  blow  it  up,  and  its  furniture  inside 
might  be  burnt  to  cinders  ^though  that  would  not  be  easy,-^ 
without  its  affecting  in  any  way  the  rest  of  the  edifice,  or  of  the 
collections,  and  with  anjrthing  Uke  proper  precaution,  this  con- 
tingency is  so  remote,  that  it  need  scarcely  enter  into  any 
calculation. 

I  would  not  prqpose  to  keep  any  part  of  the  collection  in 
this  edifice,  unless  it  were  the  duplicates,  amounting  to  about 
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52^000  Yolames^  and  some  works  of  reference,  stich  as  encydo- 
peedias,  dictionaries,  &c*,  which  are  of  small  value,  and  cxiuld 
easily  be  replaced.  Their  being  placed  here  would  relieve 
the  great  library,  and  their  loss^  in  case  of  accident,  of  no  great 
importance ;  supposing  they  amounted  altogether  to  70>000  or 
80,000  volumes,  this  would  afford  considerable  relief,  and  would 
make  in  itself  a  very  tolerable  library,  to  which  the  public  would 
have  access  after  the  great  library  was  dosed.  It  has  also  oc- 
curred to  me  that  this  library  might  be  lent  out  to  students,  in 
their  own  homes^  under  certain  restrictions ;  but  I  am  not  pre- 
pared to  say  this  should  be  done.  If,  however,  it  could  be  done, 
it  would  be  a  most  valuable  adcUtion  to  the  usefulness  ol  the 
institution,  and  one  that  ought  not  to  be  oveilooked  if  it  could 
be  attained  with  safety  to  the  general  collection. 

The  great  advantage,  however,  would  be  the  increase  of 
accommodation,  as  this  room  would  cover  from  18^00  to 
13^500  feet,  whereas,  in  the  present  rooms  there  are  only  4,200; 
and  as  the  searchers  are  to  the  readers  in  the  ratio  Kd  about 
twenty-five  to  one,  if  we  allow  one,  say  one-sixth  of  the  space 
for  the  record  department,  we  have  still  nearly  four  times  the 
space  for  readers  which  we  had  in  the  old  rooms;  and  owing  to 
the  superior  mode  of  lighting,  we  may,  I  think,  fidrly  say  more 
than  four  times  the  available  space,  or  room  for  at  least  1000 
readers  at  any  and  the  same  time. 

The  mode  in  which  I  would  construct  the  interior  would  be 
something  of  the  Leeds  mill  modeL  The  exterior,  however, 
would  require  to  be  ornamented  throughout,  but,  taking  it 
altogether,  with  galleries  of  communication,  and  other  appur- 
tenances, 40,000/.  to  50,000/.  ought  to  do  more  than  cover  the 
whole  expense. 

In  proposing  to  convert  the  present  statue  galleries  into 
record  depositories,  I  shall  be  met  at  once  by  an  objection 
founded  on  Mr.  Braidwood's  report*  to  the  Record  Commis- 
sion, which  seems  to  have  been  adopted  by  them,  wherein  he 
recommends  small  rooms  not  exceeding  6,885  feet  cube,  and 
with  open  fireplaces.  I  have  read  the  letter  most  carefully, 
and  with  all  due  deference  to  such  an  authority,  cannot  but 
suggest  that  his  reasoning  is  not  definitive ;  for  though  I  do 

*  Appendix  C,  in  Sixth  Report  of  CommlBsionen  for  the  Metropolitan  Improve- 
ment. 
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not  doubt  but  that  an  open  fire^  when  properly  attended  to 
by  a  carefal  intelligent  man^  may  be  the  safest  arrangement, 
still,  in  an  edifice  with  142  open  fireplaces,  there  must  be  a 
carrying  about  of  coals,  kindling  of  lucifer  matches,  and 
a  cleaning  of  grates  by  candlelight  in  winter,  and  fifty  ar- 
rangements which  throw  the  responsibility  on  the  personnel  to 
an  extent  that  seems  to  me  far  from  safe.  Besides  that,  in 
so  many  apartments  with  closed  doors,  great  mischief  may  be 
done  before  danger  is  suspected,  and  the  records  be  smoul- 
dering at  such  a  heat  that  an  open  door  may  cause  a  sudden 
ignition,  the  effects  of  which  it  is  difficult  to  foresee.  It 
would,  however,  be  out  of  place  to  enter  into  the  question 
here,  and  I  will  merely  state  that,  after  giving'  the  question 
the  maturest  consideration,  I  feel  convinced  that  by  heating 
the  museum-rooms  wholly  with  hot  water  in  pipes,  properly 
isolated,  which,  I  believe,  is  to  a  great  extent  done  already, 
and  by  dividing  the  galleries  into  compartments  by  projecting 
the  present  pilasters  to  the  extent  of  about  fiilbeen  feet  from 
the  wall,  and  built  wholly  of  brickwork,  by  removing  all 
wood-work  from  the  ceiling,  and  using  only  metal  for  the 
racks  and  cases,  these  rooms  might  be  made  as  fire-proof 
as  any  building  almost  can  be  made,  while  the  fewness  and 
height  of  the  openings,  the  general  solidity  of  the  building, 
its  being  so  far  removed  from  other  combustible  buildings,  and 
from  thoroughfares,  would  with  the  precautions  above  pointed 
out,  render  it  far  more  fire-proof  than  the  edifice  proposed  for 
the  reception  of  the  records  on  the  Rolls  estate ;  and  I  think 
I  could  satisfy  Mr.  Braidwood  and  the  Commission  on  this 
head,  if  it  were  thought  worth  while  to  make  the  requisite 
calculations  and  drawings  for  the  purpose. 

With  regard  to  the  extent  of  accommodation  that  could  be 
obtained,  Mr.  Pennethonie  states  that  of  his  proposed  building 
as  follows : — 

Gubio  oontents. 
71  rooms  on  ground-fioor  -  -  -  -  527*175  feet 
71    do.     on  one-pair  do.  -    -    -    -        527*175    „ 

l'054-350    „ 
71  rooms  on  basement-    -    -    -    -        3 16*305    „ 


1*370-655 
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Whereas  the  sculpture  galleries  of  the  Museam  irould  sfRotrd 
on  the  ground-floor  say      .    .    •    .         900,000  feet 
on  the  one-pair  do*  -----    -         440^000    „ 

1,340,000        yy 

and  in  the  basement  say     -    -    -    -         360,000    „ 


1,700-000 


These,  of  course,  will  be  understood  to  be  mere  approxima- 
tions, as  I  have  not  the  materials  for  exactness  at  hand,  bat  I 
believe  them  to  be  rather  under  the  trutli  than  above  it. 

This  would,  I  bdieve,  suffice  not  only  for  all  the  reoords 
at  present  accumulated  in  the  different  offices,  but  also  for  the 
accumulations  for  a  very  considerable  period  of  time* 

If  new  courts  of  law  are  erected,  which  I  believe  will  cer- 
tunly  be  the  case  before  long,  it  would  undoubtedly  be  expedient 
to  provide  every  court  with  a  record-office,  to  keep  at  least  a 
certain  portion  of  its  own  records ;  at  present,  the  plan  is  to 
preserve  them  in  the  court  to  which  they  belong  for  twenty 
years,  and  then  to  hand  them  over  to  the  Master  of  the  Rolls 
for  preservation  in  the  offices  over  which  he  has  oontroU  If 
proper  accommodation  were  provided,  I  feel  convinced  it  would 
be  expedient  to  extend  this  term  to  forty  or  perhaps  fifty  years, 
which  could  be  done  at  very  little  additional  expense ;  and  if  a 
portion  of  the  Parliamentary  records  were  in  like  manner  kept 
in  the  New  Houses,  for  which,  accommodation  has^  I  bdieve, 
been  arranged,  the  Museum  buildings  would  contun  with 
fEMnlity  all  the  accumulations  of  the  next  100  years,  and  there  is 
abundance  of  space  to  the  westward  of  the  present  buildings, 
which  could  be  purchased  at  a  cheap  rate — ^for  the  property  is 
far  from  valuable — which  would  allow  of  extensions  to  any 
extent  that  might  be  deemed  advisable* 

The  mode  in  which  I  would  proceed  to  carry  this  proposal 
into  effect  would  be,  in  the  first  place,  to  fit  up  the  new 
Townley  gallery  and  the  rooms  over  it — ^both  of  which  are  at 
present  unfinished — as  a  record  office ;  and  would  remove  into 
those  rooms,  when  ready,  whatever  portion  of  the  records  it  was 
determined  should  permanently  occupy  that  portion  of  the 
building.  At  the  same  time,  I  would  proceed  at  once  to  erect 
the  central  building,  to  be  occupied  eventually  as  reading-rooms  ; 
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and  when  it  was  complete,  I  would  remove  into  it  the  whole  of 
the  remaining  records.  It  contains  more  than  GOO^OOO  cubic 
feet,  and  is  therefore  more  than  sufficient  for  this  purpose. 
They  must,  of  course,  be  here  accommodated  in  a  temporary 
manner,  viz.  in  the  presses  and  on  the  racks  at  present  used  for 
that  purpose ;  and  as  the  sculpture  was  moved  out  of  the 
Museum,  the  records  would  be  transferred  to  the  places  they 
are  intended  to  occupy  permanently*  One  great  advantage 
of  this  arrangement  would  be,  that  in  less  than  two  years  from 
this  time  the  whole  of  the  records  would  be  collected,  and 
arranged  in  fire-proof,  well-aired,  and  well-ventilated  receptacles, 
where  they  could  be  safely  preserved  and  easily  consulted ;  and 
all  this  at  an  expense  not  exceeding  50,000/.,  exclusive,  of 
course,  of  fittings,  which  I  specially  avoid  estimating  for,  at  any 
time,  as  they  are  nearly  the  same  for  all  buildings,  while  it  is 
most  difficult  to  guess  with  anything  like  certainty  what  they 
may  cost  beforehand. 

I  need  scarcely  point  out  how  great  a  convenience  it  would 
he,  to  persons  using  the  records  for  the  purposes  of  historical  re- 
search to  have  the  Ubrary  of  the  Museum,  and  the  Record  Office 
opening  into  the  same  reading-rooms ;  or  the  almost  self-evident 
propriety  of  sending  the  remainder  of  the  records  to  an  institu- 
tion that  already  contains  a  considerable  portion  of  them,  and 
some  of  these  the  most  valuable  we  possess ;  not  to  mention  the 
general  homogeneity— -if  I  may  use  the  expression — that  would 
thw  pervade  the  whole  collection  contained  in  the  building. 

If  any  objection  is  raised  with  regard  to  the  rolls  thus  passing 
from  the  charge  of  their  official  guardian,  it  is  easily  obviated 
'>y  allowing  this  to  remain  exactly  as  it  is  at  present,  or  to 
modify  it  to  any  extent  that  may  be  deemed  expedient.  The 
apartments  now  occupied  by  the  keepers  of  the  antiquities  and 
other  departments  vacated,  would  of  course  be  ceded  to  the  Master 
of  the  Rolls  or  his  deputy ;  and  no  interference  of  the  other 
trustees  need  be  allowed,  but  the  two  departments  of  the  library 
&nd  records  kept  as  perfectly  distinct  as  if  situated  in  buildings 
remote  from  one  another.  I  am  convinced,  that  even  if  this  were 
thought  necessary  at  first,  it  would  not  be  long  before  a  partial 
\.  ^%amation  of  the  trusts  would  be  decided  upon;  but  this  is 
a  matter  of  detail  I  have  at  present  no  business  with;  and  I 
merely  allude  to  it,  to  meet  a  possible  objection  that  may  be 
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Were  this  plan  adopted  in  the  mode  I  am  proposing,  it  woold 
admit  of  the  library  containing  a  million  of  Tolumes  of  pnnted 
books,  and  a  proportionate  increase  in  the  manuscripts^  or  doable 
what  it  now  will  accommodate ;  and  considering  that  the  largest 
library  known^ — that  at  Paris^ — only  professes  to  contain  about 
700,000  Tolumes,  and  of  these  perhaps  20  to  30  per  cent  are 
duplicates,  it  may  be  looking  far  enough  into  the  future  to  pro- 
vide for  such  an  increase  as  is  here  allowed  for.  When^  howerer, 
we  recollect  that  at  the  end  of  the  last  century  there  was  no  library 
in  Europe  containing  200,000  volumes*,  and  that  now  we  hare 
learnt  in  less  than  fifty  years  to  despise  such  a  collection  as 
altogether  unworthy  of  even  a  second  class  state,  I  should 
have  wished  to  design  the  Museum  library  so  as  to  be  capable  of 
containing  at  least  two  million  of  volumes,  or  more  than  that  if 
required ;  and  I  should  wish  the  design  for  the  Record  Office  to 
be  made  on  such  a  scale>  that  it  should  contain  the  accumu- 
lation of  a  thousand  years  instead  of  one  hundred. 

These  desiderata  may,  however,  I  believe,  be  attained  with- 
out any  extra  expense  by  the  project  I  am  now  propound- 
ing. As  stated  above,  I  believe  the  arrangements  proposed  will 
carry  us  safely  over  a  hundred  years,  or  till  1950.  It  will  then  be 
for  the  trustees,  or  rather  the  nation,  to  decide  which  department 
shall  give  way.  Supposing  it  is  determined  that  it  shall  be  the 
library,  the  space  now  occupied  by  the  books  would^  with  the 
least  possible  change,  be  ready  to  receive  the  additional  records, 
and  then,  we  should  thus  have  Mr.  Cole^s  beau  ideal  of  a  Record 
Office,  an  isolated  quadrangle,  with  the  offices  in  the  centref. 
Or  supposing  it  is  determined  that  the  records  shaU  be  removed 
to  some  other  building,  the  offices  that  contain  them  would, 
with  the  smallest  possible  alteration  in  the  form  of  the  shelves, 
become  at  once  as  .convenient  a  library  as  any  other  part  of  the 
edifice. 

Such  a  change  as  this  is  a  very  different  thing  from  the  build- 
ing up  and  pidling  down  plan  practised  in  the  case  of  the  old 
Townley,  and  to  be  practised  on  the  present  National  Gallery; 
not  a  brick  is  touched  by  the  process.  The  collections  are 
merely  removed  to  what  is  virtually  an  addition,  obtained  with- 

*  See  Panizzi's,  Evidence  before  Committee,  1836,  Ans.  4,800,  &c. 
t  See  his  Evidence  in  Sixth  Report  of  the  Commission  of  Metropolitan  Improve- 
ments, ans.  130  And  134. 
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out  any  change  in  the  existing  buildings^  and  but  a  very  slight 
change  in  the  fittings^  so  similar  are  the  collections  and  the 
accommodation  they  require ;  and  it  will  be  observed  besides^ 
that  from  the  proposed  situation  of  the  reading  rooms  in  the 
centre  of  the  whole^  that  they  are  equally  convenient^  whether 
the  whole  be  a  library  or  a  record  office^  or  whether  these  two 
departments  be  lodged  in  opposite  wings  of  the  building. 

We  have  now,  therefore,  an  extension,  without  altering  or 
pulling  down  a  brick  of  the  present  building,  equal  to  the 
accommodation  of  two  millions  of  volumes  with  the  usual  propor- 
tion of  manuscripts ;  or  we  have  accommodation  for  our  records 
for  four  or  five  hundred  years  at  least ;  and  this  is,  practically, 
looking  as  far  forward  as  there  is  perhaps  any  necessity  for  at 
the  present  moment. 

With  regard  to  the  Mineralogical  Collection,  my  own  impres- 
sion is,  that  the  best  plan  would  be  to  remove  it  to  Piccadilly, 
and  amalgamate  it  with  the  Museum  of  Economic  Geology. 
The  present  edifice  cost,  I  believe,  30,000/.,  another  similar  to 
this,  situated  next  St.  James's  Church,  would  therefore  cost  about 
the  same  sum,  or  probably  a  little  more,  as  it  would  have  an 
additional  frontage,  and  we  should  require  a  centre  to  connect 
the  two  wings,  costing  say  10,000/.,  or  for  the  whole  about 
50,000/.    Thus  arranged,  the  building  would  not  only  contain 
the  present  collection,  but  would  admit  of  its  being  doubled, 
and  if  further  extensions  were  deemed  requisite,  they  could  be 
obtained  to  the  eastward,  by  pulling  down  the  houses  between 
the  present  building  and  the  adjoining  court,  called  Eagle  Place. 
If  this  were  done  some  ten  or  twelve  years  hence,  it  would  ad- 
mit of  the  library  accommodation  of  the  Museum  being  extended 
so  as  to  allow  of  its  containing  about  200,000  volumes  in  addition 
to  what  the  present  rooms  will  accommodate,  which  woidd  carry 
us  on  for  about  thirty  or  fifty  years,  from  this  time,  when  an 
extension  to  a  similar  amount  may  be  obtained  by  removing  the 
Zoological  Collection,  to  some  other  edifice,  to  be  erected  to 
contain  it.     We  have  no  institution  with  which  it  could  be 
amalgamated,  it  is  in  consequence  difficult  to  say  either  where  it 
should  be  placed,  or  what  the  expense  of  removing  it  would  be. 
Could  such  premises  as  those,  occupied  by  Burlington  or  Devon- 
shire Houses,  be  obtained  for  a  site,  or  indeed  any  nobleman's 
mansion  of  the  first  class,  which  is  by  no  means  improbable^ 
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oonsidering  the  tendency  to  migrate  westward,  the  ground  tber 
stand  on  would  be  admirably  adapted  for  the  purpose^  or  a  nte 
may  be  obtained  at  less  expense  by  taking  advantage  of  a  fire, 
or  the  opening  of  a  new  street  through  some  worthless  neigh- 
bourhood, none  for  instance,  would  have  been  better  than  St. 
Giles,  and  others  may  turn  up  in  the  next  fifty  years,  as  suitable, 
if  Government  would  only  watch  the  opportunity 

As  the  building  would  be  designed  as  nearly  as  possible  on 
the  Leeds  mill  plan,  it  ought,  under  no  circumstances  to  cost 
50,000/.,  and  if  we  add  30,000/.  for  a  site,  say  80,000/.  kxc  this 
department. 

It  would,  perhaps,  be  more  economical  if  these  two  last 
departments,  were  kept  together  and  accommodated  in  one 
edifice  as  at  present.  If  for  instance,  the  last  named  required 
80,000/.  by  itself,  it  might  easily  be  extended  to  contain  both,  by 
adding  20,000/.  to  that  sum,  instead  of  80,000J.  +  50,000^  as  I 
am  estimating  them  at  according  to  the  above  scheme.  But  I 
am  of  course,  merely  estimating  in  the  roughest  mode,  as  it  is 
by  no  means  determined  how  any  of  the  changes  I  am  recom- 
mending shall  take  place,  if  they  take  place  at  all ;  and  till  this 
is  determined  upon,  of  course  any  estimate  must  be  the  merest 
guess  possible ;  but  I  believe,  I  am  near  enough  the  truth  for 
illustration,  which  is  all  that  is  here  required. 

NEW  NATIONAL  GALLERY. 

To  complete  the  task  I  have  undertaken,  it  only  now  remains 
to  say  what  I  propose  doing  with  the  National  Gallery,  and  how 
I  intend  providing  accommodation  for  the  sculpture  and  anti- 
quities removed  from  the  British  Museum. 

In  the  first  place,  then,  I  entirely  concur  with  the  Report  bom 
die  Select  Committee  on  Works  of  Art  presented  to  the 
House  of  Commons  on  1st  September,  1848,  in  which  they 
most  strongly  insist  that  the  present  site  in  Trafidgar-square^  is 
the  very  best  the  capital  affords  for  this  purpose.  To  rend^  it, 
however,  available  for  a  gallery  of  art,  in  the  true  sense  of  the 
term,  the  first  thing  requisite  is  that  the  barracks  in  the  rear  of 
it  must  be  given  up,  and  the  troops  now  lodged  there,  must  be 
accommodated  elsewhere ;  I  am  not  aware  whether  or  not  this 
will  be  an  insuperable  objection,  or  whether  it  will  be  ceded 
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at  once :  my  own  belief  is  that  Oovemment  ought  not  to  hesitate 
about  it^  for  I  tliink  it  eyident  that  the  troops  could  be  more 
conveniently  lodged  in  the  Wellington  Barracks  than  they  now 
are.  We  are  now  spending  a  very  large  sum  of  money  in 
making  a  street  through  Westminster,  so  as  to  let  air  and  light 
into  that  pestifieroua  neighbourhood;  but  I  conceive  it  to  be 
almost  more  important  than  this,  to  pull  down  the  wretched 
tenements  between  the  barracks  and  York-street,  as  the  existence 
of  such  mean  and  dirty  hovels  within  a  musket  shot  of  the 
palace  is  a  nuisance  that  ought  not  to  be  tolerated ;  if  they  were 
removed,  and  a  new  wing  to  the  barracks  erected  in  their  stead, 
every  party  would,  I  conceive,  be  the  gainers. 

I  can  easily  understand  that  before  the  establishment  of  the 
London  police,  it  might  be  considered  important  to  have  detach- 
ments of  troops  scattered  about  the  town ;  but  with  the  perfect 
organization  of  that  force,  I  cannot  conceive  any  circumstance 
which  should  make  it  necessary  to  call  out  the  military  so  sud- 
denly, that  it  would  be  of  importance  to  have  them  in  Trafalgar- 
square  rather  than  in  barracks  less  than  a  quarter  of  an  hour's 
march  from  that  spot. 

It  can  only  be  in  very  extreme  cases,  that  the  military  can  be 
called  on  to  act  in  London,  and  in  such  a  case,  I  conceive  a  com- 
mander would,  if  suddenly  called  upon,  rather  have  his  troops 
concentrated  on  one  spot  than  scattered  in  small  detachments 
over  the  town.    If  the  disturbance  is  foreseen,  it  is  little  matter 
where  the  troops  actually  leside,  they  wiU  be  posted  where  their 
services  are  most  likely  to  be  required,  and  such  a  building  as  I 
am  proposing  to  erect  woidd  be  as  convenient  for  that  purpose 
as  ihe  barracks  themselves.    But  could  a  better  position  be 
chosen  in  which  to  concentrate  the  head  quarters  of  the  guards 
than  the  Wellington  Barracks,  in  the  immediate  proximity  of  the 
Palace,  and  in  sight  of  the  Horse   Guards,  the  Parliament 
Houses,  and  almost  all  the  public  offices  ?   The  question  must 
be  decided  by  military  men,  but  my  own  impression  is  that  the 
arrangement  would  be  a  desirable  one,  even  in  a  military  point 
of  view.    If,  however,  it  is  decided  that  they  cannot  be  removed, 
we  must  look  elsewhere  for  our  gallery ;  but  the  proposition 
seems  so  reasonable^  that  I  will  not  doubt  it  being  conceded, 
though  I  shall  at  the  end  of  this  chapter  offer  a  suggestion  or 
two  in  the  event  of  my  being  mistaken  on  this  head. 
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I  assume,  for  I  have  no  details  to  justify  any  minute  calcula- 
tion  on  the  point,  that  the  new  wing  to  the  WelUngton  Barracks 
wouW  cost  30,000/.,  for  this  sum,  therefore,  we  have  purchased 
the  best  site  in  London  for  our  purposes. 

The  mode  in  which  I  would  propose  to  avail  myself  of  it,  will 
be  best  explained  by  the  accompanying  plate,  which,  however,  I 
trust  no  one  will  consider  as  either  a  carefully  studied  or  finished 
design  for  the  purpose,  or  such  a  one  as  I  would  myself  wish  to 
see  carried  into  effect ;  it  is  a  mere  diagram,  meant  to  be  expU- 
natory  of  the  text,  and  it  will,  I  believe,  be  found  quite  sufficient 
for  the  purpose :  it  neither  is,  nor  pretends  to  be,  anything  more. 
I  need  scarcely  add,  that  the  same  remark  applies  to  the  section, 
(woodcut,)  it  too  is  a  mere  explanatory  diagram,  not  a  design. 


I  would  first  propose  to  erect  the  great  western  transverse 
gallery  running  north  and  south,  and  the  galleries  branching  from 
it  to  the  eastward,  occupying  the  whole  of  the  barrack  premises. 
The  great  gallery  would  be  two  stories  high,  and  would  contain 
on  its  ground  floor  the  lai^er  antiquities,  such  as  the  Lycian 
tombs,  one  on  each  side  of  the  entrance  to  the  Lycian  gallery. 
The  two  great  Egyptian  colossi,  one  on  each  side  of  the  entrance 
to  the  Egyptian  gallery ;  Layard^s  winged  bulls,  at  the  entrance  to 
the  Assyrian  gallery,  and  so  on,  reserving  it  for  colossi,  statues, 
obelisks,  and  other  antiquities,  more  remarkable  for  their  size  or 
curiosity  than  their  art.  The  disposition  of  the  other  galleries, 
their  size,  form,  and  mode  of  being  lighted,  would  depend 
wholly  on  a  careful  study  of  the  sculpture  to  be  placed  in  them, 
while  the  minor  antiquities  woidd  be  placed  in  the  smaller 
galleries  on  each  side  of  the  great  ones,  so  as  to  have  the  whole, 
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Egyptian^  Grecian^  or  Roman  collections^  arranged  together  as 
a  whole^  not  scattered  about  as  they  now  are. 

One  or  more  of  these  side  galleries  might  have  two  stories^ 
and  rooms  for  officers  might  be  provided  to  any  extent:  some  are 
indicated  on  the  plan,  to  the  westward. 

If  built  on  something  like  this  plan,  the  galleries  on  the  bar* 
rack  premises  would  contain  between  50,000  and  60,000  square 
feet  of  floor,  and  consequently  more  space  than  is  allotted  to  this 
department  in  the  Museum,  so  that  the  whole  collection  might 
be  removed  into  them  at  once  as  soon  as  they  were  finished. 

When  extensions  were  required,  they  could  be  obtained  as 
cheaply  as  in  any  situation  in  the  neighbourhood,  by  pulling 
down  the  old  decayed  tenements  between  the  great  transverse 
gallery,  and  Whitcomb-street,  and  Dorset-place.    Tliis  need, 
however,  only  be  done  as  extensions  are  required,  and  without 
altering  even  the  arrangements  of  those  already  erected,   for 
supposing  the  three  great  galleries  to  the  eastward  were  appro- 
priated to  Egyptian,  Grecian,  and  Roman  sculpture— either  of 
the  departments  may  be  extended  to  the  westward,  across  the 
great  gallery,  to  exactly  the  extent  required,  or  the  Assyrian  may 
form  the  pendant  to  the  Egyptian,  or  indeed,  any  arrangement 
that  is  most  suitable,  may  be  adopted,  there  is  nothing  to  tie 
the  hands  Iiere,  either  externally  or  internally,  at  any  time  the 
architect  is  perfectly  free  to  do  as  he  thinks  best.   A  third  exten- 
sion may  be  obtained  by  appropriating  the  site  of  St.  Martin's  pa- 
rochial buildings,  and  erecting  there  the  second,  or  eastern  trans- 
verse gallery,  with  those  to  the  eastward  of  it.    This  done,  the 
sculpture  galleries  would  cover  more  than  200,000  square  feet  of 
floor,or  morethanfour  times  the  extent  of  accommodation  afforded 
by  the  buildings  of  the  present  Museum,  and  this  I  conceive  to 
be  quite  enough  for  the  purpose,  for  though  books  are  a  necessity, 
statues  are  a  luxury,  and  a  well  selected  collection,  four  times  the 
extent  of  the  present  one,  would  be  more  desirable  than  a  chaos 
of  ten  times  the  extent.     Indeed,  it  is  easy  to  limit  the  extent 
to  which  a  sculpture  gallery  should  go,  though  it  is  impossible  to 
foresee  what  number  of  books  may  be  required,  and  I  therefore 
conceive  that  in  providing  space  equal  to  more  than  four  times 
^e  extent  allowed  in  the   British   Museum,  I  am  providing 
accommodation  for  as  large  a  collection  of  sculpture  and  anti- 
quities as  it  may  ever  be  necessary  to  collect  together  in  one 
Wlding. 
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At  present,  howBTer,  I  am  only  contending  for  the  reqnire- 
ments  of  the  next  fifty  years,  and  I  conceive  I  am  making  ample 
allowance,  if  I  admit  of  the  present  collection  being  doubled  in 
thattime. 

The  great  western  gallery  and  the  side  galleries  on  the  east,  and 
half  of  those  on  the  west,  would  suffice  to  contain  all  this,  and 
those  I  conceive  could  certainly  be  erected  for  less  than  200,000/. 
as  there  are  no  exterior  faces  which  would  require  ornament,  and 
very  few  walls  which  are  not  party  walls,  and  consequently  do 
double  duty,  no  court-yards  or  vacant  spaces,  but  everything  as 
compact  as  can  be,  consequently,  the  smallest  possible  quantity  of 
materials  will  provide  the  greatest  possible  amount  of  accommo- 
datiou,  and  that  at  the  least  possible  expense. 


What  I  would  propose  with  regard  to  the  pictures,  woold 
be,  at  once  to  roof  over  the  entrance  halls  of  the  present  galleries 
on  the  same  level  with  the  floors  of  the  other  apartments,  this 
would  give  a  room  100  feet  long  by  50  broad,  except  at  the  centre 
and  ends,  and  would  be  by  far  the  handsomest  room  in  tiie 
gallery.  The  roof  would,  of  course,  require  to  be  altered, 
and  at  the  same  lime  the  central  dome  might  be  modified, 
together  with  the  centre  part  of  the  firont,  so  as  to  give  it  some 
more  elevation.  These  changes  would  not  cost  10,000/.  and 
would  at  once  provide  accommodation  for  the  Vernon  collec- 
tion and  all  the  pictures  of  the  British  school  the  gallerv 
contains;  this  done,  we  have  room  for  an  increase  to  the 
extent  say  of  25  to  50  per  cent,  on  the  present  collection, 
which  will  suffice,  I  fear,  for  a  longer  lime  than  is  at  all  de- 
sirable. 

The  next  step  would  be  to  put  an  end  to  the  disputes 
between  the  Academy  and  the  Government  and  public,  by 
providing  them  with  accommodation  elsewhere.  The  Academy 
would,  I  am  convinced,  be  too  glad  to  accede  to  any  arrange- 
ment of  the  sort,  and  it  would  be  fairer  to  other  younger  societies 
and  more  satisfactory  to  the  public  in  general,  if  they  were  to 
be  provided  with  an  academy,  the  property  of  which  was  vested 
in  themselves;  leaving,  of  course,  the  connection  with  their  royal 
patron  exactly  as  it  is,  and  their  constitution  exactly  what  they 
choose  to  make  it ;  inerely  putting  a  stop  to  the  present  anomaly 
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of  a  public  body  refusing  all  public  control^  and  receiving  in 
the  shape  of  rent,  a  large  annual  public  subsidy.  They,  how- 
eyer^  from  long  possession^  have  acquired  a  clear  claim  to 
compensation,  if  turned  out ;  but  I  think  30,000  or  40^000/. 
would  smooth  over  all  difficulties,  and  as  it  would  double  the 
accommodation  of  the  National  Gallery,  it  would  be  by  far 
the  cheapest  mode  of  going  to  work  that  could  be  divised. 
These  rooms  would  require  to  be  altered  and  decorated  before 
being  used  for  national  purposes — but  the  whole  of  these  ar- 
rangements ought  not  to  cost  more  than  50,000/.,  and  this 
would  allow  of  our  accumulating  a  very  handsome  collection  Of 
pictures^  so  large,  indeed,  that  it  would  be  a  question  whether 
it  would  not  be  more  expedient  to  weed  it,  than  to  extend  it» 
For  myself,  I  would  rather  see  a  collection  which  would  contain 
500  really  fine  pictures,  than  one  containing  1000,  of  which  one- 
half  or  two-thirds  were  of  questionable  merit. 

This  arrangement  would  provide  largely  for  the  exigences  of 
the  remainder  of  the  century — which  is  what  I  am  now  trying 
to  provide  for.  I  myself  would^  of  course,  rather  see  the 
present  building  pulled  down  and  a  new  one  built  in  its  place. 
If  we  have  money  to  throw  away,  I  do  not  think  we  can 
employ  it  better ;  but  while  so  many  other  useful  institutions 
are  languishing  for  want  of  money,  and  the  Gallery  itself  is 
making  no  progress  from  this  cause,  I  cannot  but  regard  it  as 
wasteful  extravagance  to  pull  down  a  building  that  answers  our 
purpose,  to  supply  its  place  by  another.  I  would  rather,  for 
instance,  see  100,000/.  spent  in  the  purchase  of  pictures  than 
on  a  design,  which,  after  all,  may  be  no  better  than  the  present 
one ;  judging  at  least  from  what  has  lately  been  done  in  the 
capital,  1  think  we  may  reasonably  fear,  that  what  we  might 
substitute  will  be  far  worse  than  what  we  have,  for  neither 
are  the  public  sufficiently  educated  to  judge  of  what  the  design 
should  be,  or  what  is  good  beforehand ;  nor  are  the  architects 
sufficiently  awake  to  the  exigencies  of  the  case,  to  make  a  design 
which  shall  be  permanently  pleasing.  We  should  not  now, 
perhaps,  have  a  pure  Greek  temple  design,  but  would  a  Tudor, 
or  a  cinque  cento  gallery  be  much  better  ?  if  we  must  have 
one  of  these,  I  for  one  would  far  rather  prefer  what  we  have, 
bad  as  it  is. 
My  plan,  however,  provides  for  its  being  rebuilt  whenever 
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this  is  deemed  requisite^  but  only  by  degrees,  and  as  rcqaired. 
The  rebuilding  would,  for  instance,  begin  at  Dorset-place,  at 
the  extreme  western  comer,  and  proceed  to  the  north-east 
comer  in  St,  Martin's-lane,  as  additional  accommodation  is 
required :  fifty  years  might  be  employed  in  doing  this,  without 
inconvenience,  or  it  might  be  done  at  once  if  thought  necessary. 

It  will  be  observed  that  in  the  section  (woodcut  2)  I  have 
copied  very  closely  the  arrangement  of  the  Munich  Pinacothek, 
for  the  upper  story  of  my  proposed  picture  gallery.     I  have 
done  so,  because  I  am  convinced  it  is  the  best  arranged  and 
the  best  lighted  gallery  in  Europe,  but  there  are  many  of  its 
details  and  minor  arrangements  that  would  require  reconsidera- 
tion before  being  repeated,  though  they  are  not  perhaps  suffici- 
ently important  to  be  dwelt  on  here.    The  basement  however, 
of  that  institution  is   entirely  thrown  away.     In  the  present 
instance,  I  propose  to   construct  a  gallery  running  its  whole 
length  and  forty-five  feet  in  depth,  facing  the  south,  to  be  used 
as  the  library  and  print  room  of  the  institution,  and  generally 
to  contain  the  curiosities  of  the  class  now  deposited  in  the  print 
room  of  the  Museum,  and  in  the  rear  of  this,  lighted,  from  the 
north,  I  propose  constmcting  a  great  gallery,  thirty  feet  wide, 
to  contain  a  collection  of  casts,  or  it  may  be  of  modem  sculp- 
ture, and  which,  at  the  same  time,  shall  form  a  gallery  of  com- 
munication, throughout  the  whole  length  of  the  building  firom 
east  to  west. 

In  the  design  there  are  three  places  shewn,  where  the  public 
entrance,  may  be  placed.  If  it  is  determined  to  have  but  one 
entrance,  it  of  course  should  be  in  the  centre  where  the  portico 
now  is.  If  two,  one  should  be  placed  on  the  angle  next  St 
Martin's  Church,  the  other  opposite  the  end  of  the  great  wes- 
tern transverse  gallery :  in  this  case,  there  would  not,  or  rather 
should  not,  be  one  in  the  centre,  though  there  may  be  all  three 
if  thought  necessary.  Myself,  I  would  recommend  two,  as  most 
convenient  in  an  edifice  where  exhibitions  for  which  the  public 
may  pay  on  entering  may  be  located,  as  well  as  galleries,  to 
which  the  public  should  have  access  without  paying. 

The  entrances  for  sculpture  and  heavy  articles,  would  of 
course  be  at  the  north  ends  of  the  great  Transverse  galleries, 
where  they  would  be  most  conveniently  situated  for  the  purpose, 
besides  being  on  a  level  with  the  street,  on  which  they  open. 
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It  is  not  perhaps^  necessary^  to  say  more  now  in  explanation 
of  such  a  sketch,  as  the  lithograph  itself  will   show  the  pro- 
posed arrangement  better  than  words  can  do ;  the  only  defect 
that  cannot  well  be  got  over  is,  that  if  placed  in  this  site  the 
galleries  do  not  admit  of  ttn/imi/^^f  extension.    It  is  true,  that  as 
1  have  arranged  them  they  will  contain  a  larger  collection  than 
is  ix>s8essed  either  by  the  Louvre  or  the  Vatican,  and  altogether 
I  think  this  sufficient.    The  Mrant  of  power  to  extend  to  an  un* 
limited  extent  would  be  intolerable  in  a  Library,  Record  Office, 
or  a  Museum  of  Natural  History,  as  we  never  can  forsee  how 
much   space  we  may  be  called  on  to  provide  ultimately  for 
these  objects;  but  if  we  possessed. for  instance,  a  very  large 
collection  of  pictures,  it  is  by  no  means  dear  to  me,  that  it 
would  not  be  expedient  to  place  them  in  two  galleries  in  differ- 
ent parts  of  the  town,  or  to  endow  provincial  galleries  with  a 
portion  of  our  wealth  in  this  respect,  or  lastly  to  exchange  a 
number  of  inferior  pictures  for  a  few  of  a  better  quality,  so  as 
to  make  the  collection  more  select.    We  can,  in  short,  almost 
arbitrarily  determine  the  number  of  works  of  art  we  wish  to 
have  in  an  institution,  though  we  never  can  do  this  with  objects 
of  science,  so  that  I  look  on  the  ultimate  limitation  of  the 
National  Gallery,  as  an  objection  that  need  not  deter  us  from 
using  the  site  here  chosen. 

Supposing,  however,  that  from  some  cause  or  other  it  is  found 
that  the  site  here  pointed  out  is  not  available  for  the  purposes 
of  such  a  national  gallery  as  I  have  been  proposing,  I  would 
much  rather  see  a  somewhat  inferior  site  fixed  upon,  than  see 
the  collection  kept  separate,  where  neither  amalgamation  nor  ex- 
tension were  available. 

The  next  best  in  the  capital  would  probably  be  that  of 
St.  James's  F^ace,  and  by  a  little  management  that  might  have 
been,  or  may  be  now,  available  for  the  purpose.  Supposing, 
for  instance,  that  when  the  recent  alterations  of  Buckingham 
Palace  were  determined  upon,  the  Parliament  had  agreed  to 
grant  an  extra  100,000/.  to  make  the  addition  of  such  a  cha- 
racter that  it  should  contain,  not  only  the  increased  domestic 
accommodation  required,  but  also  a  suite  of  public  apartments 
worthy  of  the  sovereign  of  Great  Britain,  it  might  not  only 
have  been  made  an  ornament  to  the  metropolis,  but  also  so 
much  more  convenient  to  the  sovereign  in  every  respect,  that 
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she  would  have  been  only  too  glad  to  resign  the  ngly  old  brick 
edifice,  in  eicchange  for  such  a  new  palace. 

Even  now  I  cannot  but  think  that  before  many  years  are  oter 
the  nation  will  be  called  upon  to  make  some  such  bargain. 
The  new  buildings  of  the  Palace  are  not  only  so  hideooaly  ii{^| 
that  I  am  sure  both  the  sovereign  and  the  people  would  be 
most  happy  to  get  rid  of  them.  But  firom  the  lowneaa  of  some 
of  the  roofs,  the  smallness  of  some  of  the  windows,  and  other 
onpalatial  defects,  they  must  be  most  inconvenient,  besides  dw 
unpardonable  mistake  in  such  a  climate,  and  such  a  situation 
of  enclosing  a  small>  deep*  court-yard,  so  as  to  engender  gloom 
and  damp,  to  what  I  should  conceive  to  be  an  intolerable  ex- 
tent. All  this  surely  will  not  long  be  tolerated^  but  a  new 
palace  be  demanded,  and  if  so,  the  site  will  hardly  be  &st  of 
6t.  James's ;  but  if  a  second  edifice  is  erected,  either  in  ooa- 
Junction  with  Buckingham  Palace,  or  elsewhere ;  if  the  purpoKi 
to  which  St.  James's  is  now  applied  are  provided  for  in  tlM 
new  edifice,  there  can  be  no  difficulty  in  its  being  given  up  to 
the  nation  for  a  gallery,  or  any  other  purpose*. 

Architecturally,  it  would  not  be  nearly  so  good  a  site  as  that 
in  Trafalgar  Square;  not  only  because  its  principal  £B9ade  faces 
the  north,  which  is  always  objectionable,  but  because  it  is 
looked  down  upon  from  the  point  from  which  it  is  most  seen, 
BO  that  without  such  elevation  being  given  to  it,  as  is  almost 
incompatible  with  a  gallery,  it  would  never  possess  the  dignity 
a  much  lower  edifice  would  command  on  the  site  of  the  present 
gallery.  Another  inconvenience  would  be,  that  it  must  have 
four  architectural  fagades,  and  would  look  incomplete  and 
unfinished  till  the  whole  were  erected,  which  would  add  most 
materially  to  the  expense.  Another  objection  would  be,  that 
the  north  light  being  the  one  required  for  sculpture  more  than 
for  paintings,  the  sculpture  gallery  ought  to  be  next  the  street, 
the  picture  gallery  next  the  park,  which  would  introduce  a  new 
and  roost  impracticable  element  of  difficulty  into  the  arditee- 
tural  treatment  of  the  whole. 

All  these  objections  could  of  course  be  surmounted  by  taM 
and  judgment ;  but  as  scarcely  one  of  them  applies  to  the  other 
site,  I  think  there  can  be  little  doubt  but  that  it  is  the  best; 

*  See  Appendix  S. 
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and  though^  bo  far  as  I  know^thia  ia  the  aecond  beatt  there  is  a 
vast  difference  between  the  two ;  the  one  oompenaating  element 
beings  that  thia  ia  the  moat  extenaive,  and,  if  Marlborough 
House  were  ultimately  allowed  to  lapse  into  it^  it  would  be  more 
extenaive  than  any  probable  wanta  of  the  nation  would  ever 
require. 


I  do  not  think  there  would  be  any  diflSculty  in  arranging  the 
trusts  of  these  institutions^  so  as  to  meet  easily  the  exigencies  of 
these  new  distributions  of  the^departments.    The  Trustees  of 
the  British  Museum  are  now  almost  virtually  trustees  of  the 
National  Gallery,  because  their  pictures  are  placed  there^  and 
they  might  as  well  have  charge  of  the  whole  aa  of  a  part;  this, 
however,  is  not  what  I  propose,  but  I  would  amalgamate  the 
two  boarda,  adding  the  one  to  the  other ;  and  I  would  also  add 
to  thia  united  trust,  as  I  before  hinted,  the  presidents  of  some 
twenty  of  the  learned  societies  of  London.    The  Government  or 
Her  Majesty  to  be  the  judge  which  societies  should  be  admitted 
to  the  privilege,  and  retaining  the  power  of  revoking  it  at  plea- 
sure.    I  would  also  add  certain  officers  from  the  London  Uni- 
versity, and  increase  the  number  of  elected  trustees  from  among 
the  most  distinguished  scientific  men  of  the  day,  so  as  to  make 
up  the  united  board  to  at  least  100  members. 

Out  of  this  legislative  board,  if  I  may  so  call  it,  I  would 
propose  to  select  executive  sub-committees  to  superintend  the 
separate  departments,  whose  proceedings  would  of  course  be 
controlled  by  the  general  body,  imder  whose  advice  and  super- 
intendence diey  would  act. 

Apartments  should  be  provided  for  them  in  the  new  buildings 
in  Trafidgar  Square,  where  they  would  have  a  secretariat  and 
offices  of  their  own. 

Arranged  in  this  way,  I  believe  it  would  be  easier  for  such  a 
body  to  superintend  the  national  collections  if  placed  in  different 
buildings,  than  they  can  now  do  when  they  are  for  the  most  part 
jumbled  together  in  one,  and  where  they  have  to  contend  with 
the  jealousy  of  officers,  the  clashing  of  interests,  and  the  general 
ill-understood  subordination  of  officers  and  departments  to  one 
another.  All  which,  with  many  other  inconvenienoea,  exist  at 
present,  some  I  believe  inseparable  from  such  an  illHliges^ed 
jumble  as  at  present  exists. 
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These,  however,  as  well  as  fifty  other  details,  would  require 
far  more  space  and  time  to  devdope  than  it  is  worth  while  I 
should  bestow  on  them  here,  while  it  is  uncertain  that  the  pro- 
ject wiU  be  entertained  at  all.  I  believe  I  have  said  enough  to 
make  the  outline  of  my  project  intelligible  to  any  one,  and  to 
enable  every  one  to  judge  of  its  feasibility  or  otherwise.  If 
further  information  is  asked  for,  I  shall  be  only  too  happy  to 
afford  it  to  the  best  of  my  ability,  or  to  fill  up  in  detsul  any  part 
of  the  outline  which  may  seem  to  require  such  pains  being 
bestowed  upon  it. 

Before  concluding,  however,  I,  may  as  well  resume  the  expense 
of  my  project,  which  in  the  aggregate  amounts  to  almost  half  a 
million  of  money  thus :— - 

New  Reading  Room  at  British  Mu^ 

seum,  and  alterations,  say  •         •  50^000/. 

New  Mineralogical  Museum      •     .     50,000 
New  Zoological  Museum  if  sepa* 

rate 80,000 

150,000 

Or  if  these  are  placed  in  the  same 

building 100,000 

New  wing  to  Wellington  Barracks  30,003 

New  Sculpture  Galleries  •        •  200,000 

Alterations  in  National  Gallery  and 

bonus  to  Academy         •        •    •  50,000 

Say  430,000  or  460,000./. 


There  are,  therefore,  two  projects  at  this  moment  before  the 
public.  The  first  of  which  has  received  the  sanction  of  the 
Government  and  of  the  public,  and  unless  some  better  is  pro- 
posed, will  be  carried  into  effect  on  the  first  convenient  occasion. 

It  consists  in  erecting  a  Record  Office  on  the  Rolls  estate  at 
an  expense  of  from  450,000/.  to  500,000/.,  the  whole  of  which 
money  would  be  required  in  ten  years  at  the  utmost,  as  not  one 
brick  could  be  laid  on  the  ground  till  the  whole  site  was  pur- 
chased and  paid  for,  and  it  could  not  take  more  than  eight  or 
nine  years  after  the  building  was  commenced,  to  complete  it 

The  one  collateral  advantage  gained  by  this  project  is  the 
widening  the  lower  part  of  Fetter  Lane,  which  I  maintain  to  be 
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utterly  useless  for  any  purpose  of  traffic  or  ornament ;  and  it 
leaves  the  British  Museum  and  National  Oallery  exactly  as  they 
are^  in  their  present  inextensible  and  overcrowded  state. 

The  other  project  consists  in  providing  a  larger  and  more 
convenient  Record  Office ;  as  conveniently  situated ;  less  liable 
from  its  situation  to  accident  by  fire  or  violence,  and  capable  of 
extension  to  any  size  at  a  moderate  expense.  Indeed,  if  both 
projects  stopped  here,  supposing  the  expense  to  be  the  same,  I 
think  many  would  decide  in  favor  of  the  last ;  myself  I  have 
no  doubt  about  it;  but  I  can  scarcely  consider  myself  as  an 
impartial  witness. 

Besides  this,  however,  the  second  project  doubles  the  library 
accommodation  of  the  Museum,  quadruples  the  accommodation 
of  the  reading-rooms,  and  admits  of  the  ultimate  extension  of 
the  library  beyond  anything  that  can  at  present  be  conceived  to 
be  necessary. 

In  the  next  place,  the  latter  project  also  doubles  ^t  once  the 
accommodation  of  the  Natural  History  departments  of  the  Mu- 
seum, provides  for  their  indefinite  extension,  and  admits  of  their 
being  classified  in  any  mode,  or  according  to  any  system  that 
may  be  required. 

In  the  fourth  place,  it  doubles  at  once  the  accommodation 
at  present  available  for  the  national  collection  of  painting, 
sculpture,  and  antiquities,  removes  the  two  last  to  a  more  con- 
venient situation,  and  admits  of  their  ultimate  extension  to  at 
least  four  times  their  present  extent ;  besides  giving  them  the 
advantage  of  all  the  improvements  that  may  be  suggested  for 
lighting  and  arranging,  which  are  so  lamentably  deficient  in  the 
repositories  where  they  are  now  placed;  and  admits  of  the 
National  Gallery  being  rebuilt  without  inconvenience,  whenever 
it  is  thought  expedient  to  do  so. 

Lastly,  the  expense  of  the  two  projects  would  be  nearly  the 
same,  but  most  probably  the  least  expenditure  would  be  that 
required  for  the  second ;  at  all  events,  it  certainly  would  be  so 
as  to  time.  For  the  first  project,  the  whole  money  would  be 
required  in  ten  years  at  the  utmost ;  for  the  second,  the  expen- 
<Jiture  might  be  spread  over  fifty  years ;  and  indeed  it  would 
iJot,  under  any  circumstances,  be  all  required  before  the  end  of 
that  time. 

It  remains  for  the  public  to  determine  which  of  these  two 
Pi*ojccts  it  will  adopt. 
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Appendix  A, 
Mtuemm  Library  Oaiahffu^. 

It  is  almost  impossible  to  write  regarding  the  BritisH  Museum 
without  reverting  to  the  much  mooted  subject  of  the  catalogue^  and  as 
one  of  the  sufferers^  I  cannot  refrain  from  entering  my  protest  before 
it  is  quite  too  late  against  such  a  noble  institution  being  made  so 
nearly  useless^to  satisfy  the  fancies  of  certain  parties  in  power. 

I  am  not,  of  coarse,  going  to  enter  here  on  the  question  of  the  de- 
ficiencies of  the  Library.     As  I  have  said  in  another  place^  it  is  nearly 
useless  to  me  as  it  must  be  to  every  one  who  wishes  to  be  ^^k  la  hauteur  de 
son  si^le/*  in  either  science  or  art ;  it  is  a  noble  museum  of  curiosities  of 
literature,  but  it  is  conducted  on  principles  of  most  sublime  contempt  for 
tbe  utilitarian  exigencies  of  modern  times  j  and  I  cannot  but  consider  it 
as  somewhat  unjust  that  as  authors  are  the  only  class  of  her  Majesty's 
subjects  specially  taxed  in  kind,  that  they  should  not  in  return  have 
the  privilege  granted  them,  of  obtaining  by  Government  assistance, 
tlie  last  information  on  the  various  subjects  of  their  researches.     I 
must  not,  however,  be  tempted  to  digress  on  so  sore  a  point ;  nor  shall 
I  enter  upon  the  "vexata  questio"  of  whether  the  catalogue  should  be  a 
classed  one,  or  merely  alphabetically  arranged ;  because  I  believe  that 
if  practically  stated  and  considered,  nine  men  out  of  ten,  or  perhaps 
lather  ninety-nine  in  a  hundred  would  vote  for  the  latter.     The  truth 
being  that  an  alphabetical  catalogue  is  an  absolute  necessity  to  a 
public  library.    A  classed  one,  on  Uie  other  hand,  is  only  a  luxury ; 
one,  I  am.  by  no  means  inclined  to  under-rate,  but  I  am  convinced 
that  no  classed  catalogue  will  ever  suffice  of  itself,  to  ascertain  whether 
a  book  is  in  the  library  or  not ;  it  must  be  considered  as  of  secondary, 
while  the  other  is,  and  has  always  been,  considered  of  primary,  im- 
importauce. 

I  am  convinced  I  am  stating  what  is  literally  true  when  I  assert 
^at  the  formation  of  an  alphabetical  catalogue  is  the  simplest  and 
cittieet  operation  in  literature,  and  I  am  confirmed  in  this  opinion  by 
observing  that  there  is  not  an  auctioneer,  or  bookseller,  or  librarian 
ia  the  three  kingdoms  who  cannot  make  one,  and  one  that  answers  all 
purposes  for  which  it  was  intended — ^which  is  simply  to  know  whether 
or  not  a  certain  work  is  in  the  library  in  question — which  is  the  only 
purpose  an  alphabetical  catalogue  can  answer.    So  far  as  my  little 
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experience  goes,  I  do  not  recollect  a  single  instance  in  which  I  conk 
not  ascertain  the  fiict^  and  if  any  one  will  take  np  the  catalo^es  of  i 
library  for  sale,  or  any  bookseller^s  list  of  his  works,  or  that  of  acj 
public  or  circulating  library,  or  such  a  catalogne  as  Brunets,  the  pro- 
bability is  that  in  999  instances  in  1,000,  he  will  find  the  book  he 
wants  on  a  first  reference,  if  it  is  there.  On  a  second  reference  he 
ought  not  to  fail  once  in  10,000  times ;  and  I  am  mistaken  if  in  ^re 
minutes*  search,  he  may  not  satisfy  himself  certainly  as  to  whether  the 
book  in  question  is  in  the  library  or  not 

Now  this  is  not  the  case  with  the  Museum  catalogue.  An  immense 
class  of  works  is  entered  there  under  titles  by  which  nobody  knoirs 
them,  and  under  which  they  never  were  entered  in  any  other  cata- 
logue. To  take  one  instance  as  an  illustration.  In  the  new  catalogue 
the  works  of  Voltaire  are  entered  under  the  name  of  Aroaet.  I 
happen  to  know  that  this  was  his  father's  name — ^but  ask  any  book- 
seller if  he  has  a  copy  of  such  an  author's  works  or  any  gentleman  if 
he  had  ever  read  them,  I  feel  certain  they  would  answer  with  me  that 
they  never  heard  of  such  an  author ;  and  I  am  perfectly  convinced 
that  on  opening  any  other  catalogue  in  the  world  and  not  finding 
Voltaire's  name  in  it,  I  should  have  arrived  at  the  conclusion  that  his 
works  were  not  in  tho  library.  It  never  would  have  occurred  to  me 
to  look  under  his  father's  name. 

Once,  however,  the  rule  is  known  a  man  may,  by  a  little  indosttj, 
and  reading  np,  generally  get  at  the  book  he  wants ;  but  there  is 
another  class  where  this  is  not  so  easy.  The  Museum,  for  instance^ 
acknowledges  no  man  that  writes  with  his  pencil;  unless  his  Ideas  are 
conveyed  in  words  he  is  nobody;  every  one  for  instance  knows 
Roberts's  "Syria,"  but  unless  he  can  have  access  to  the  work 
before  he  goes  to  the  Museum,  no  wisdom  will  teU  him  to 
look  for  it  under  the  name  of  Croly,  or  for  the  same  artist's 
"Egypt,"  under  the  head  of  Brockedon.  If  a  man  reads  Dennis's 
"Etruria"  he  will  see  Byers'  "Tarquinian  Sepulchres"  quoted 
twenty  times  over,  but  "Dennis"  will  not  give  him  a  hint  that 
the  name  of  the  book  in  the  catalogue  is  "Howard,"  nor  when 
he  sees  mention  made  in  the  same  work  of  Stewart's  "Phrygian 
Remains,"  will  he  tell  him  that  it  is  entered  under  a  name  where 
neither  reader  nor  librarian  can  trace  it,  though  one  copy  I  have 
seen  in  the  antiquity  department,  and  I  believe  there  is  no  donbt  but 
there  is  a  second  hiding  itself  in  the  library.  One,  perhaps,  of  the 
most  amusing  entries  I  have  come  across,  and  one  certainly  utterly 
beyond  my  power  of  guessing,  is  the  "  Museo  Oregorio,"  one  of  the 
best  known,  and  most  valuable  works  in  Etruscan  antiquities.  In 
It  the  catalogue  figures  under  the  title  of  '<  Maximis,"   because  it  is 
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dtfdieated  to  Prince  Massimi,  in  Latin  ;  and  this  being  Uie  only  text 
in  tbe  work,  aoeording  to  the  rules,  this  is  the  title. 

I  oould  go  on  multiplying  examples  of  this  sort  to  any  extent. 
The  abore  will  suffice  to  iUnstrate  the  absurdity  of  a  rnle  which 
renders  a  most  yalnable  portion  of  the  library  inaooessible  to  the 
public  At  one  time  I  believed  that  it  was  intended  for  the  purpose 
of  preventing  the  profanum  wlgu$  from  thumbing  so  valuable  a  class 
of  works.  I  am  assured  this  is  not  the  case,  but  the  effect  is  the  same, 
for  unless  the  reader  has  access  to  the  works  before  he  goes  to  the 
Museum,  he  will  not  be  able  to  find  one  of  this  class  in  the  catalogue. 
Another  equally  absurd  rule  is  that  when  the  work  is  anonymous,  it 
fihall  be  entered  under  the  f/tst  wJbstantive  of  the  title.  It  ought,  of 
eourse  to  be  the  principal  substantive.  Thus  a  History  of  Ireland,  or 
auy  other  country  is  entered  among  some  thousands  of  Histories, 
through  which  the  reader  must  wade  to  find  the  one  he  wants ;  while, 
ifitshonld  turn  out  to  be  an  '' abridgment"  of  the  History,  &c.,  he 
must  wade  through  all  the  abridgments  in  the  library.  If  it  should 
lu&ppen  to  be  a  "  Summary  of  the  History,"  or  have  any  other  sub- 
typical  affix,  ke  must  go  through  every  conceivable  variation  before 
he  is  sure  whether  or  not  the  work  he  wishes,  to  refer  to  is  in  the 
library  or  not.  If  it  was  entered  "  Ireland,  Histories  of,  dec.,— 
Anonymous,"  nothing  of  the  class  could  be  so  numerous,  but  that 
the  search  would  be  easy,  and  the  result  at  all  events  would  be 
certain. 

Or  to  take  another  instance,  supposing  in  reading  some  book  I  am 
lefeited  to  a  curious  account  of  the  life  of  Prince  Arthur  and  the 
Knights  of  the  Round  Table,  printed  by  Caxton,  in  1485.  If  this 
were  entered  under  "Arthur,  Prince,"  there  would  be  no  difficulty. 
But  unless  a  man  sees  the  book,  he  may  guess  through  his  life  before 
he  finds  it  in  the  catalogue.  The  book  in  question  has  two  titles, 
''  Morte  d' Arthur,"  is  the  popular  one.  The  true  one  being  ''  The 
^jrih,  Lyf,  and  Actes,"  tc.  Even  if  told  it  is  the  ''  Birth,  Life  and 
A>cts,'*  he  must  not  look  under  Bi.  To  whom  would  it  occur  to  look 
under  By  f  If  Lyf  happened  to  be  the  first  substantive,  it  would  re- 
quire a  new  search ;  and  if  Acts,  a  third  before  there  was  any  chance 
of  finding  the  work  in  question. 

But  what  is  the  use  of  multiplying  particular  instances?  No 
alphabetical  catalogue  ever  requires  any  rule  to  make  it  intelligible, 
>u>d  every  one  can  find  in  it  the  work  he  wants.  It  requires  that  the 
^^^et  should  remember  ninety-one  very  long  and  puzzling  rules  before 
he  can  ever  hope  to  find  a  book  in  the  Museum  catalogue,  and  even 
then  he  will  not  succeed  in  many  cases  unless  he  has  access  to  the 
work  itself  before  he  goes  to  consult  the  catalogue. 
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la  thiB  M  it  slioiild  be  ?  The  ezperienee  of  centaries  has  tught  all 
the  world  how  to  make  and  how  to  use  alphabetieal  catalogaes.  The 
tnuteee  hare  rejected  all  this  knowledge  and  all  this  experience,  to 
indalge  one  man  in  a  faTonrite  whim^  and  that  man  ie  one  who  what- 
CTer  hiB  talents  and  abilities  may  be^  has  not  jet  giren  the  world  aaj 
proof  that  he  possesses  such  transcendent  abilities  that  the  experience 
of  all  the  world  shoold  be  set  aside  for  his  sake,  and  that  we  most  all  go 
to  school  again  to  releam  onr  lesson  according  to  his  system.  I  mjsdf 
would  not  personally  object  to  this  last  condition,  and  would  sabmit  to 
any  inconvenienoe  to  possess  a  catalogue,  however  absurd  it  might  be ; 
but  the  bulk  of  the  readers  will  not  do  this,  and  after  the  delay  of  yean 
and  an  expenditure  of  immense  sums  of  money,  the  whole  thing  most 
be  begun  agun,  and  the  catalogue  reconstructed  according  to  the 
dictates  of  common  sense. 

Regarding  this  point,  I  am  oonyinced,  that  when  fairly  stated,  there 
can  be  no  difference  of  opinion.  There  is  however,  another,  regazdiog 
which  I  feel  very  clear,  though  I  do  not  expect  all  to  agree  wilh 
me  in  it,  which  is,  that  the  catalogue  in  the  reading-rooms  should  be 
wholly  in  manuscript.  If  the  library  were  complete,  or  if  any  branch 
of  it  were  so,  it  certainly  would  be  much  easier  to  refer  to  it  in  print, 
than  in  even  the  very  best  handwriting ;  but  in  a  growing  library, 
I  do  not  know  any  thing  much  more  puzzling  than  reading  first  the 
printed  part,  then  referring  back  two  or  three  pages  for  the  written 
titles,  and  then  forward  as  hr,  for  those  that  may  come  aft»:  the 
printing ;  and  even  then,  yon  are  scarcely  ever  sure  that  you  have 
exhausted  all  the  titles  you  should  refer  to.  I  feel  convinced  that  the 
catalogue  ought  either  to  be  wholly  in  print,  or  wholly  in  manuscript ; 
and  as  the  former  is,  I  hope,  utterly  impossible  for  many  a  long 
day,  there  is  nothing  for  it  but  the  latter.  When  a  manuseripi 
catalogue  is  complete,  it  may,  of  course,  be  printed — ^indeed  should 
be  so — ^for  sale  and  circulation  among  the  public.  It  would  be  a 
most  useful  work,  and  one  most  worthy  of  Government  patronage  ; 
but  I  am  convinced,  that  for  the  reading-room^  the  only  really  naelal 
one,  would  be  the  one  in  manuscript,  always  kept  well  written  up. 

Appendix  B. 

Ckmed  Catalogue. 

Besides  the  alphabetical  catalogue,  which  I  look  on  as  the  first 
requisite  for  the  library  being  made  available  to  the  public,  it  would 
be  the  greatest  possible  boon  to  the  readers,  if  they  could  be  furnished 
with  a  good  classed  catalogue  also ;  and  it  does  not  appear  to  me 
that  there  is  any  mystery  about  the  subject,  as  many  hare  asaerted. 
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or  any  difficulty  that  ought  to  impede  its  being  granted  to  the  public. 
If  done,  however,  it  must  not  be  intrusted  to  those  who  hare  inade 
snch  a  mess  of  the  alphabetical  one  ;  for  whatever  may  be  said  on 
the  subject,  it  certainly  is  more  difficult  to  make  a  good  classed 
catalogue,  than  a  good  alphabetical  one ;  and  the  public  will  do  well 
to  wait  till  their  voice,  and  that  of  common  sense,  can  be  heard,  before 
tbey  ask  for  what  they  must  afterwards  reject  and  reconstruct. 

The  mode  in  which  I  would  set  about  making  a  classed  catalogue 
is  sufficiently  simple.  The  only  two  postulates  absolutely  requisite 
being,  in  the  first  place,  that  the  alphabetical  catalogue  be  written 
up ;  and  secondly,  that  the  person  employed  to  make  the  classification 
of  the  books  on  any  subject,  be  moderately  well  acquainted  with  the 
bibliography  of  the  subject  he  is  employed  upon. 

To  take  an  instance  as  the  clearest  way  of  explaining  my  meaning, 
suppose  a  man  so  qualified  were  employed  to  make  a  classed  cata- 
logue of  the  works  on  Architecture,  all  he  would  have  to  do  would 
be  to  go  through  the  catalogue  from  A  to  Z,  marking  in  pencil  every 
work  on  the  subject  he  found  in  it ;  he  would  require  an  assistant  to 
follow  him,  and  copy  out  on  slips  of  paper  the  titles  he  had  marked, 
or  to  cut  them  out  if  they  were  printed.     Once  he  had  got  all  the 
titles  he   required,  he  must  adopt  some  such  classification  as  the 
following.     General  Treatises,  Dictionaries,  Philosophical  Theories,— 
General     Histories, — ^Didactic    or     Elementary     Treatises, — Special 
Treatises,  Ancient  Architecture,  Mediieval  Architecture,  and  Modem 
Architecture ;  subdividing  them  according  to  nations,  such  as  Egyp- 
tian, Grecian,  Roman ; — French,  German,  English,  Italian,  or  Spanish, 
Gothic ; — ^Arabian,    Egyptian,    Syrian,  Persian,   Indian,   or  Spanish 
Saracenic,  and  so  on.     These  including,  of  course,  special  monogra* 
phies  of    buildings,  belonging    to  each   of   these    styles.      Special 
treatises  on  special  departments  of  Architecture,  civic,  rural,  marine,— 
or  ecclesiastical,  municipal,  domestic,  &c. 

And  lastly,  treatises  on  the  special  Arts,  such  as  masonry,  carpentry, 
iron  work,  &c.,  and  such  arts  as  are  specially  employed  in  building, 
and,  on  the  other  hand,  sculpture  and  painting,  in  as  far  as  they  are 
specially  employed  in  this  art. 

Supposing  some  such  scheme  be  cLetermined  upon,  he  must  arrange 
bis  titles  in  heaps,  under  their  heads,  as  he  would  sort  a  pack  of 
<»iids  into  suits ;  and  however  perfect  his  first  scheme  may  be,  he 
will  find  a  residuum  which  will  not  fit  any  one  ;  he  must  then  either 
interpolate  new  headings  for  them,  or  alter  the  old  ones,  so  as  to 
admit  them  into  the  old  scheme ;  but  with  the  knowledge  of  the 
W>kB  and  their  titles  he  will  have  acquired,  this  will  not  be  difficult, 
ftod  every  work  will  eventually  find  its  place. 

o  2 
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The  next  operation  b  to  pMte  these  titles  into  a  blank  book,  and 
tie  last  to  write  them  oat  fair  into  another  for  nse. 

The  Tolume  is  then  bonnd  up  and  placed  on  the  shelf,  and,  so  far, 
the  classed  catalogue  is  complete.  It  Is  true  the  natuml  historian, 
the  litterateurs,  and  all  other  classes  of  students,  might  fairlj  complain 
of  the  undue  and  unjust  preference  shown  to  the  architects.  But 
whatever  was  done  erentnallj  with  this  subject,  this  volume  is  a 
''  fait  accompli,**  requiring  neither  alteration  nor  addition,  to  fit  it  in 
with  the  rest. 

The  same  process  may  be  applied  to  everj  art  and  every  acienee. 
Astronomy  may  be  taken  up  next ;  or  Zoology,  or  English  or  Oerraaa 
literature,  whichever  is  thought  most  needed,  or  for  which  the  best  man 
is  at  the  moment  available,  or  ten,  or  twenty,  or  fifty  men — ^if  the 
catalogue  consists  of  as  many  volumes — ^may  be  employed  on  as  many 
subjects  at  the  same  time,  without  the  least  interfering  with  one 
another,  or  caring  in  the  smallest  degree,  about  what  his  neighbour 
is  doing.  The  catalogue  of  each  department  must  be  considered  as  a 
separate  work,  and  each  cataloguer  must  consider  that  he  only  is 
employed  to  produce  a  monography  of  the  works  in  his  own  special 
department  Each,  of  course,  will  require  a  separate  and  distinct 
mode  of  arrangement,  and  some  will  be  better  arranged,  no  doubt, 
than  others.  A  little  general  supervision  would,  however,  easily  cor- 
rect this  fault,  and  after  all  it  is  of  the  least  possible  consequence. 

Supposing  now  that  fifty  or  one  hundred  subjects  were  classified  in 
this  manner,  and  bound  into  separate  volumes— how  are  they  to  be 
arranged  ?  This  I  consider  of  so  very  little  importance,  that  I  would 
leave  it  to  a  sub-librarian,  or  to  chance;  or  if  I  gave  an  opinion, 
I  should  say,  arrange  them  alphabetically.  It  is  true  that,  acooiding 
to  this,  Zoology  for  instance  would  be  about  the  last  volume,  Botany 
among  the  first,  and  Mineralogy  half-way  between  the  two,  and  many 
arts  ands  ciences  come  most  unscientifically  mixed  up  with  them. 

If  the  catalogue  were  meant  to  be  a  classified  digest  of  human  know- 
ledge, all  this  would  be  very  bad,  and  ought  no  doubt  to  be  avoided;  but 
a  catalogue  of  books  never  was  this,  and  what  is  more,  never  will  be; 
nor  will  it  even  assist  in  forming  this.  All  it  can  do,  or  pretend  to,  is 
to  enable  a  student  to  ascertain  easily  and  correctly  what  books  the 
library  possesses,  treating  of  any  particular  subject.  If  it  pretends  to 
anything  beyond  this,  it  must  fail.  If,  however,  this  is  all  it  professes 
to  do,  it  will  be  seen  at  once  how  unimportant  the  arrangement  of  the 
volumes  roust  be.  All  I  would  stipulate  for,  is,  that  each  volume 
should  have  its  subject  clearly  lettered  on  the  back,  and  that  a  printed 
list  of  the  volumes  and  their  subjects  should  be  pasted  in  the  bet- 
ing of  each,  and  on  a  card  to  which  every  reader  could  refer.     This 
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done^  every  stadent  could  ascertain,  in  less  than  tbirtj  aeconds,  which 
Yolume  contained  the  subject  he  was  looking  for;  and  no  acientifio 
scheme,  however  perfect,  conld  ever  do  more,  if  so  much. 

In  speaking  thus  disparagingly  of  a  scientific  classification,  I  beg  it 
ma  J  not  be  understood  that  I  either  despise  such  a  thing,  or  think  it 
unattainable.  On  the  contrary,  I  look  on  it  as  the  most  important 
task  allotted  to  men  of  genius  and  research  in  the  present  day,  and  I 
hope  the  sketch  of  such  a  classification,  which  I  have  given  in  the 
introdnction  to  my  work  on  the  True  Principles  of  Beauty,  will  suffice 
to  show  that  I  am  neither  ignorant  on  the  subject,  nor  unmindful  of 
its  importance,  and  that  I  do  believe  in  the  possibility  of  its  successful 
accomplishment. 

Indeed,  if  it  were  worth  while,  I  believe  I  could  furnish  such  a 
scheme  for  the  catalogue  of  the  British  Museum  as  would  enable  me 
to  classify  eyery  work  within  its  walls.  But  supposing  this  done, 
there  is  no  one  but  myself  who  could  reduce  my  scheme  to  practice, 
and  no  one  could  assist  mo  but  persons  who  were  thoroughly  imbued 
not  only  with  the  form  but  also  with  the  spirit  of  my  scheme;  and 
lastly,  it  would  be  of  little  use,  except  to  those  who  in  like  manner  had 
thoroughly  mastered  it  in  all  its  details. 

Another  inconvenience  would  be,  that  if  the  projector  of  such  a  scheme 
died,  or  left  it  alone  before  it  was  complete,  no  one  could  complete  it  as  it 
was  designed,  and  the  moment  improvements  and  changes  were  tolerated, 
it  would  become  confusion  worse  confounded;  but  even  supposing  he  did 
live  to  complete  it,  time,  and  the  improvement  of  science,  and  scientific 
knowledge,  would  before  long  so  alter  any  such  scheme,  that  it  would 
soon  become  useless,  and  improvement  would  be  impossible,  without 
re-writing  the  whole.     Or  if  these  objections  did  not  suffice,  there  is 
still  another;  for  supposing  the  classed  catalogue  to  be  completed  on 
a  perfect  scheme  of  human  knowledge,  perfectly  carried  out  in  every 
detail,  it  would  not  be  so  convenient,  as  a  library  catalogue,  as  the 
one  I  have  been  describing  above.     The  first  is  not  only  possible,  but 
of  easy  attainment,  while  the  latter,  I  have  no  hesitation  in  saying,  is 
impossible,  not  only  from  the  present  imperfect  state  of  human  know- 
ledge, but  because  a  sufficient  staff  of  sufficiently  scientific  men  could 
not  be  obtained  for  the  purpose  in  any  country  of  Europe. 

Appendix  C. 
As  a  Parliamentary  Committee  is  conducting  an  investigation  into 
the  best  means  of  extending  the  advantages  of  public  libraries  to  the 
provinces,  I  may  take  the  opportunity  of  stating  a  snggestion  more 
elsarly  than  I  should  perhaps  be  able  to  do  ^ivd  voee  in  endenoe, 
^  it  appears  to  me  to  meet  most  of  the  praetieal  diffioulties  of  the 
question. 
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To  make  myself  understood,  I  must  request  the  reader  to  bc«r  in 
mind  that  there  are  two  classes  of  libraries;  the  firsts  such  as  the 
libraiy  of  the  British  Museum,  where  no  books  are  lent  out  to  atadenta 
on  any  pretence,  but  which,  being  wholly  supported  from  imperial 
funds,  is  virtually  the  property  of  the  nation,  and  to  which  eveiy 
citizen  has  right  of  access,  provided  he  can  prove  his  competence  to 
use  it  beneficially,  and  give  the  requisite  guarantees  that  he  will  not 
abuse  the  public  property. 

The  second  class  consists  of  such  institutions  as  the  London  Library, 
purchased  and  supported  wholly  by  private  individuals  oat  of  their 
own  funds,  without  any  assistance  from  Government;  the  object  being 
to  supply  the  deficiency  above  noticed  in  the  Museum  libraiy,  by 
lending  the  books  to  the  subscribers,  which  are  thus  in  all  cases  con- 
sulted in  the  private  residences  of  those  using  them. 

What  I  would  propose  for  the  provincial  capitals,  would  be,  to 
combine  these  two  kinds  of  libraries  into  one,  in  the  foUowiog 
manner  :— 

In  the  first  place,  I  would  propose  that  no  city  should  be  allowed 
to  apply  for  Government  assistance,  till  they  had  provided  a  anitable 
receptacle  for  the  library,  when  purchased. 

To  see  how  this  may  be  done,  we  must  revert  to  our  Leeds  mill 
plan.     Each  square  of  that  building  (36  feet  x  36)  costs  less  than 
500^.,  and  will  contain  15,000  to  20,000  volumes.     It  will,  therefore, 
suffice,  in  the  first  place,  to  erect  three,  four,  or  five  such  squares,  to 
be  in  the  centre  of  the  ground,  to  be  eventually  covered  by  the       , 
buildings.      They  would  thus  require  no  ornamental  &cing,  and  the       | 
whole  amount  of  money  required  would  be  from  1,500/.  to  2,500iL,  a       I 
sum  which  I  believe  could  esjsily  be  obtained  by  subscription  in  aov      I 
of  the  first  or  second-class  cities  of  the  empire.     At  least  I  know  tkst      | 
there  is  scarcely  a  parish  in  the  kingdom  where  such  a  sum  cannot  be 
so  raised  to  build  or  repair  a  church ;  and  I  cannot  therefore  donbt 
but  that,  if  it  is  wanted,  a  like  sum  may  be  raised  in  a  large  city,  for 
the  edifice  next  in  importance  for  the  intellectual  wel&re  of  the 
people.     I  think  Government  should  in  all  cases  insist  on  this  being 
done  first,  not  only  as  an  earnest  of  the  intention  of  the  communitr, 
and  as  a  security  for  their  advances,  but  also  to  save  the  library  from 
the  very  heavy  charge  of  rent,  which  sometimes  presses  most  hearilj 
on  similar  institutions*. 

I  include  nothing  in  the  above  estimate  for  the  purchase  of  a  sitt*. 


*  It  may  be  objected  that  my  unfimshed  brick  edifice^  as  above  propoaed  will  b? 
veiry  vnaightly,  which  I  admit.  I  prcmde»  howerer,  for  ornament  being  appiki 
wfaenerer  funds  are  available;  but  the  first  thing  requisite  for  a  library  is  bock;,  (be 
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as  I  believe  there  ia  no  city  in  which  one  cannot  be  obtamed  free  of 
expense,  for  such  a  purpose  as  this.  The  onlj  condition  requisite  to 
be  attended  to^  is  that  it  shall  be  sufficiently  extensive  to  admit  of 
any  conceivable  extension  at  a  future  period. 

Supposing  this  arranged,  the  next  thing  would  be  to  get  together  a 
body  of  subscTibers,  exactly  as  has  been  done  in  the  case  of  the  London 
Library;  say  61.  entrance,  and  21.  annual  subscription. 

In  the  first  year  of  its  existence,  that  institution  received  4,600/., 
and  the  average  of  the  six  subsequent  years  was  about  2,000/.  Of 
this  money,  rather  more  than  9,000/.  has  been  spent  in  the  purchase 
of  35,000  to  40,000  volumes  of  books;  the  remainder  has  been 
expended  in  rent,  salaries,  furniture,  and  other  minor  expenses  inci- 
dental to  snch  an  establishment. 

I  do  not  suppose  any  provincial  capital  could  equal  this,  though 

owing  to  the  number  of  competing  establishments,  its  want  is  less  felt 

in  the  capital,  than  elsewhere.     But  supposing  a  town  can  raise  half 

this  sum  ;  what  I  would  propose  would  be^  that  Government  should 

double  whatever  sum  is  so  raised.     For  greater  simplicity  of  accounts, 

and  to  prevent  all  possibility  of  jobbing,  I  would  propose  that  the 

Government  fund  be  always  appropriated  exclusively  to  the  purchase 

of  books,  with  such  portion  of  the  subscribers'  funds,  say  one-third  or 

one-half,  as  may  be  available,  for  this  purpose.     Supposing,  therefore, 

that  in  the    course  of  ten  years  Government  were  called  upon  to 

subscribe  10,0007.  to  the  support  of  any  particular  library,  13,000/. 

to  15,000/.  would  be  devoted  to  the  purchase  of  books;  and  an 

excellent  library  might  thus  be  got  together  of  from  50,000  to  60,000 

volumes. 

This  library  I  propose  to  consider  in  two  lights  :  first,  as  a  public 
VibraTy  similar  to  the  British  Museum,  furnished  with  an  appropriate 
and  convenient  reading-room,  to  which  all  citizens  have  a  right  of 
access,  without  charge,  subject  merely  to  such  restrictions  as  are 
necessary  for  the  preservation  of  the  property :  and  secondly,  as  a 
public  library  similar  to  the  London  Library,  from  which  subscribers 
Are  allowed  to  borrow  books  and  take  them  to  their  own  dwellings, 
under  regulations  similar  to  those  in  force  in  the  latter  institution ; 
^itb,  of  course,  such  modifications  as  local  circumstances  may  seem  to 
demand. 

The  latter  privilege  is  of  course  an  abstraction  from  the  rights  of  the 
public,  to  a  certain  extent,  but  as  it  is  paid  for,  I  do  not  think  it  is  one 
that  can  fairly  be  complained  of.    Besides  that,  in  practice  it  is  really  of 

^'^'^  »  coDTenient,  well-lighted^  and  ventOated  fire-proof  room  to  lodge  them  in ; 
whaierw  is  beyond  this  does  not  belong  to  the  library,  but  to  the  committee  of  taste 
^  the  improvement  of  the  town,  with  which  at  present  I  have  nothing  to  do. 
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Teij  little  oonseqnenoe,  for  judging  firom  the  ezperie&oe  of  Uie  Loada 
Library,  it  is  not  probable  that  so  many  aa  1000  volumes  will  enr 
be  taken  out  at  the  eame  time,  from  such  an  institution :  and  tbev 
will  principally  consist  of  novels  and  new  works,  of  the  class  callac 
light  literature,  which  few  would  go  to  a  libraiy  to  consult.  At  all 
events,  it  is  an  objection  which  is  equally  applicable  to  the  libraiy  d 
the  British  Museum,  as  no  work  is  accessible  to  the  public  in  tbai 
institution,  till  it  has  been  at  least  five  years  on  its  shelves;  and  works 
of  that  age  are  almost  as  certainly  to  be  found  on  the  shelves  of  tbe 
London  Library,  as  on  those  of  the  Museum. 

There  are»  of  course,  many  objections  of  detail  that  may  be  vzged 
against  this  project,  brought  forward  in  so  crude  a  way ;  bat  the  real 
objection  will  be  the  expense,  and  the  extreme  unwifiingness 
Government  hss  always  shown  to  grant  money  to  support  sadi 
institutions.  Perhaps  not  without  reason;  for  the  temptaiioB  to 
jobbing  is  great^  and  at  first  sight  it  certainly  looks  like  a  load  objset 
that  ought  to  be  supported  wholly  from  local  resources. 

These,  however,  I  am  convinced,  will  never  suffice  for  this  purpose: 
and  it  is  needless  to  talk  of  introducing  a  higher  class  of  edncstioe 
among  the  people,  unless  you  provide  them  with  the  materiali  for 
improving  and  advancing  themselves.  But  after  all,  what  would  the 
expense  be)  Supposing  ten  cities  applied  for  aid,  it  would  amount  U 
1 0,000 J.  per  annum,  or  100,000^.,  in  ten  years,  and  this  would  ssffiee 
to  provide  ten  libraries,  averaging,  say  50,000  to  60,000  volumes  etA- 
After  they  reached  that  extent,  I  would  propose  that  the  Oovenxneot 
grant  should  be  only  one-third  or  one-fourth  of  the  subscription ;  tad 
after  they  reached  100,000,  cease  altogether ;  as  that  number  I  beUeT« 
to  be  amply  sufficient  for  all  practical  purposes  of  provincial  libru^ 
Should  such  a  sum  deter  us  when  we  are  spending  a  million  of  mooej 
to  ornament  the  outside  of  our  new  Palace  at  Westminster  t  and  bsve 
spent  twice  the  sum  on  the  outside  ornament  of  the  Museum ;  sot  t^ 
mention  fifty  other  instances  where  money  has  been  thiown  svtj. 
and  will  be  again,  without  any  benefit  to  any  one  ;  while  siirdy  ibu 
is  one  of  great  national  importance. 

Appendix  D. 
As  I  have  offered  a  suggestion  regarding  libraries,  I  may  perliy 
be  allowed  to  bring  forward  one  in  this  place,  regarding  Art-UnioBs, 
and  the  means  by  which  they  might  be  rendered  available  for  tbe 
establishment  of  galleries  of  art,  in  the  metropolis  and  provinces,  m  I 
conceive  them  to  be  almost  necessary  adjuncts  to  libraries,  ud 
certainly  most  important  implements  in  advancing  the  caue  of 
education. 
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In  the  present  instance,  if  the  buildings  were  eieoted  as  recom- 
mended In  the  last  section,  for  libraries,  one,  or  two,  or  more  squares 
might  be  appropriated  as  picture  galleries,  and  these  might  be  added  to, 
without  interfering  with  the  book  department,  as  occasion  required. 
If  sculpture  galleries  were  also  wanted,  all  that  would  be  necessary 
would  be,  that  they  should  be  placed  to  the  extreme  northward  of  the 
proposed  buildings,  and  lighted  somewhat  differently  from  the  rest. 

The  great  point,  however,  is,  how  are  the  works  of  art,  to  fill  these 
galleries,  to  be  obtained  1 

Few  great  towns  are  without  some  works  of  art,  which  might  be 
made  available  for  this  purpose  ;  and  private  liberality  would,  I  am 
convinced,  do  a  good  deal  towards  it.  But  neither  of  these  will 
suffice,  and  I  fear  we  must  not,  in  this  instance,  ask  Government  to 
supply  the  requisite  funds;  at  least,  I  do  not  see  how  a  sufficient  case 
could,  at  present,  be  made  out,  to  justify  the  application  of  imperial 
funds  to  this  purpose.  Once  the  galleries  are  established,  their 
importance  acknowledged,  and  their  influence  felt  on  the  schoolB  of 
design,  and  other  similar  institutions,  and  when  besides  the  mode  in 
which  thej  are  to  be  maintained  is  better  understood,  Oovemment 
may  be  ad^ed  to  come  forward  in  aid ;  at  present  the  one  mode  that 
seems  to  me  likely  to  answer,  is  by  the  assistance  of  Art-Unions, 
which  I  would  propose  to  organise  somewhat  in  the  following 
manner. 

Before,  however,  proceeding  further,  I  wish  it  to  be  understood  that 
I  neither  intend  to  find  fault  with  the  present  Art-Union  of  Loudon, 
nor  do  I  wish  it  superseded  by  the  one  I  am  about  to  propose.  It 
does  not  perform,  it  is  true,  a  high  function  in  the  advancement  of  art 
in  this  country ;  nor,  I  believe,  so  high  a  function  as  Art-Unions 
might  perform ;  but  it  has  a  distinct  and  well  defined  aim,  one  that  I 
am  convinced  is  most  beneficial  to  the  good  cause,  and  one  which  I 
should  be  very  sorry  indeed,  to  see  abandoned.  It  collects  from  10,000/. 
to  20,0OOZ.  annually,  from  people,  who,  without  its  intervention,  would 
probably  not  spend  sixpence  on  objects  of  art,  and  distributes  the 
money  among  that  class  of  artists  who  stand  most  in  need  of  it. 

If  it  attempted  to  encourage  high  art,  by  purchasing  the  best 
pictures  of  the  best  painters,  it  appears  to  me  it  would  fail  entirely  in 
its  vocation.  The  best  painters  can  take  care  of  themselves,  and 
want  no  assistance  from  such  a  society ;  but  the  young  beginners,  and 
those  who  are  stru>?gling  forward  to  get  themselves  known,  do  require 
its  aid,  and  practically  it  is  this  class  who  benefit  by  its  awards. 
Besides  thif,  it  diffuses  a  great  number  of  works  of  art  among  classes 
^h  neither  could  or  would  possess  tbem  without  this  meaos  of 
obtaining  them ;  and  even  if  they  art  not  of  the  highest  class,  they 
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u«  ftt  least  higlier  than  any  other  they  possessed  before  ;  and  maj 
awaken  a  taste  for  better  things,  that  otherwise  might  for  ever  hava 
lain  dormant 

To  perform  its  tme  function,  art  cannot  be  too  widely  spread,  nor 
too  various  in  its  forms  ;  and  what  the  rery  refined  look  down  upon 
as  vulgar  and  common-place,  has  sometimes  as  important  a  fnnctioii  to 
perform,  as  the  more  refined  and  poetic  creations  of  a  higher  class  of 
artists. 

Leaving  this  society,  therefore,  to  pezform  its  functions,  I  wish  to 
propose  a  second  to  perform  another  office  in  aiding  the  good  cause, 
which  the  following  sketch  may  perhaps  render  intelli^le. 

In  the  first  place  I  assume  that  the  new  society  can  collect  as  laige 
a  sum  as  that  collected  by  the  old  one,  or  to  simplify  the  matter  let 
us  assume  that  they  have  collected  15,000Z.,  I  would  prefer  this  being 
done  by  tickets  of  51.  in  value  each,  but  as  those  of  II.  are  more  com- 
mon, I  shall  not  insist  on  the  former  here. 

2nd.  The  money  being  collected,  I  should  propose  to  open  an  exhi- 
bition specially  for  the  Society,  to  which  all  artists  should  be  invited 
to  send  their  pictures.  In  the  first  instance,  at  all  events — ^whatever 
may  be  determined  on  afterwards — I  would  not  ask  whether  th^ 
had  been  exhibited  before  or  not,  but  would  insist  that  they  should  be 
hand  fide  the  property  of  the  artists  exhibiting* 

3rd.  To  eveiy  picture  a  price  should  be  afilzed  by  the  artist,  whidi 
should  be  attached  to  the  frame,  or  at  all  events  printed  in  the  cata- 
logue, and  no  work  should  be  admitted  whose  value  was  below  200/., 
or  certainly  not  under  100^.,  a  committee  to  have  the  power  of  re- 
jection when  this  b  manifestly  the  case. 

4th.  When  the  exhibition  was  opened  I  should  propose  that  each  sab- 
soriber  should  be  invited  to  register  his  votes  for  such  works  as  he  thinks 
should  be  purchased  for  the  society.  I  wouldgive  each  individual  tiiree 
rotes  for  one  ticket  if  he  possessed  only  one,  but  to  prevent  any  one 
having  overwhelming  influence,  I  would  graduate  the  rotes  according 
to  some  such  scale  as  this  : — 1  ticket  =  to  3  votes,  2  =  to  5,  3  =  to  7, 
4  =  to  9,  5  =  to  10,  10  =  to  15,  20  =  to  20,  and  one  vote  onlj 
for  every  ticket  any  member  possessed  beyond  20.  The  subscriber 
being  entitled  to  give  all  his  votes  for  one  work  of  art,  or  to  distribste 
them  as  he  pleases  at  his  own  discretion. 

5th.  Admission  to  the  exhibition  for  non-subscribers  to  be  one 
shilling,  and  I  would  request  every  visitor  on  leaving  the  gallery  to 
register  his  vote  for  what  he  conceives  to  be  the  best  work  in  tLe 
gallery,  or  rather  for  the  one  he  thinks  it  most  expedient  the  nation 
should  purchase,  taking  into  account  not  only  the  quality  of  the  ari 
displayed  in  it,  but  also  the  price. 
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6th.  The  monej  collected  at  tbe  door  to  be  kept  separaie,  and  called 
the  public  fund^  as  contradistingnished  from  the  subscribers*  fund. 
It  is  of  coarse  impossible  to  foresee  what  it  may  amount  to;  but  as 
the  Royal  Academy  collect  some  6,000^.  or  7,000^.  in  this  manner 
anuoally,  and  I  see  no  reason  why  this  exhibition  should  not  be  as 
popular  as  theirs  ;  let  us  assume  it  at  5^000^. 

7th.  The  expenses  of  the  exhibition  to  be  debited  to  the  two 
funds  in  some  ratio  to  be  determined  on,  say  half  to  each^  or  in  the 
ratio  of  their  respectire  amounts,  or  some  such  proportion. 

8th.  When  the  exhibition  is  closed  and  the  number  of  votes  of  each 
class  ascertained,  the  list  to  be  published,  and  those  pictures  having 
most  votes  declared  the  property  of  the  society.  In  ascertaining  this 
I  would  propose  that  three  public  votes  be  considered  equal  to  one 
subscriber's  vote,  or  two,  or  one  as  may  be  determined  on ;  perhaps, 
two  would  be  the  best  ratio,  thus  giving  a  non-subscriber  one-sixth 
of  the  influence  possessed  by  a  subscriber. 

9.  In  the  next  place  let  us  suppose  that  the  net  amount  at  the  credit 
of  the  public  fund  to  be  4,000/.,  and  that  the  first  six  or  seven  works  at 
the  top  of  the  list — say  six  pictures,  and  one  statue— cost  that  amount, 
they  become  at  once  the  property  of  the  nation  or  of  the  city  where 
the  Art-Union  is  held,  and  are  transferred  at  once  to  the  public 
gallery.  If  the  net  amount  at  the  credit  of  the  subscribers*  fund 
he  14,000/.,  as  many  works  next  in  rank  in  the  list  as  this  will  pur- 
chase become  the  property  of  the  subscribers,  to  be  raffled  for  among 
them  in  any  manner  that  may  be  determined  upon.  I  do  not  think  the 
subscribers  have  any  reason  to  complain  of  this  mode ;  as  the  whole  of 
their  money  barring  a  portion  of  the  necessary  expenses,  is  employed 
in  the  purchase  of  works  in  which  they  are  interested,  and  though 
It  is  true  the  best  works  go  to  the  nation,  I  am  convinced  that  an 
Art-Union  of  this  kind  would  call  forth  a  higher  class  of  works 
than  now  exist,  and  that  the  tenth  or  twentieth  on  such  a  list  would 
he  a  better  work  of  art  than  can  now  be  purchased  at  any  price. 

10th.  In  the  first  instance  I  would  propose  that  the  metropolitan 
competition  be  triennual  in  the  three  capitals  of  London,  Edinburgh, 
and  Dublin,  and  that  the  provincial  ones  also  recur  according  to  some 
established  routine  in  the  principal  cities.  I  do  not  think  that  even 
London  could  support  such  an  institution  annually. 

Besides,  however,  the  advantages  to  be  obtained  by  such  an  insti- 
tution in  forming  galleries  of  British  art,  selected  according  to  the  best 
And  most  unexceptionable  principles,  I  conceive  that  such  a  compe- 
tition would  have  a  most  beneficial  effect  on  the  artists  themselves, 
inasmuch  as  they  would  then  have  a  tribunal  to  judge  of  the  works, 
from  which  there  could  be  no  appeal.     For  though  a  few  individuals 


Digitized  by 


Google 


92 

migbi  rote  for  a  work,  not  because  they  admired  it^  but  from  tkeir 
penonal  feelings  towards  the  artist,  I  would  not  object  to  Ihi^  m  I 
think  ererj  man  is  entitled  to  the  advantage  of  the  friendships  be 
can  form,  where  thero  is  sufficient  to  oouDteract  its  becoming  a  job 
or  the  voice  of  a  clique.  In  this  instance  it  is  utterly  impossible  thit 
anything  but  superior  merit  could  influence  some  50,000  votes,  gives 
by  persons  all  of  whom  have  an  interest  more  or  less  direct  in  the  pro- 
perty their  vote  goes  to  acquire. 

To  the  artist  himself  the  hightest  prise  his  profession  can  afford  must 
boj  to  be  the  first,  or  even  to  stand  high  on  such  a  list.  The  most 
satis&ctory  testimonial  would  be  his  selling  his  picture  at  his  own 
price,  and  the  most  enduring  memorial  of  his  triumph  must  be  hii 
work  being  transferred  to  the  walls  of  a  national  institution  under 
such  honourable  circumstances.  If  such  prizes,  so  awarded,  will  not 
enooumge  a  better  and  higher  class  of  art  than  now  exists,  I  for  one 
should  be  inclined  to  despair. 

Another  advantage  would  be  that  by  this  mode  the  public  Uste 
would  be  improved,  and  they  would  acquire  a  habit  of  judging  of  the 
relative  value  of  works  of  art,  which  it  is  extremely  difficult  to  give 
them  without  proposing  an  object  In  the  present  instance  I  am  cob- 
Tinced  that  a  great  body,  not  only  of  the  subscribers  but  of  the  public, 
would  go  back  and  back  again  to  the  exhibition  and  carefullj 
scrutinise  and  weigh  the  merits  of  every  work  of  art,  before  thej 
registered  their  vote  for  any  one,  and  even  then  the  most  careless  and 
indifferent  must  think  more  of  the  subject  tluw  probably  he  ever  did 
before,  when  called  on  to  select  one  which  he  thought  the  best  of  the 
whole. 

Appendix  E. 

As  I  said  in  the  text,  that  I  never  found  fault  without  satisfying 
myself  I  could  do  better,  and  generally  tried  to  give  the  public  as 
opportunity  of  judging  whether  or  not  I  was  correct  in  the  assomptioc. 
I  may  as  well  state  here  briefly,  how  I  would  have  proposed  to  add  to 
Buckingham  Palace,  as  I  have  stated  that  I  disapprove  in  toto  of  the 
mode  which  has  been  adopted  for  the  purpose. 

The  annexed  wood-cut  is  a  reduction  of  such  part  as  is  neoessaiy 
for  my  present  purpose,  of  some  larger  plans  which  I  sketched  oot 
with  elevations  and  sections,  when  the  proposed  alterations  were  first 
talked  of.  The  part  shaded  darkly,  represents  the  existing  buildiog.; 
the  part  shaded  more  lightly,  the  addition  I  proposed  should  be  made. 
It  will  be  observed  from  it,  that  the  old  building  is  left  almost  exactly 
as  it  is,  and  only  about  one-half  the  southern  wing  removad,  and 
replaced  by  a  block  of  buildings,  400  feet  in  length,  by  150  in  width. 
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Thif  I  proposed  to  mtike  fire  honest  storied  in  height^  so  that  its 
oorniee  should  certainly  not  be  less  than  one  hundred  feet  from  the 
groond-floor  line. 


Sooth. 


The  Corinthian  order,  with  its  entablature,  I  proposed  should  be  con- 
tinued  round  the  new  building,  where  requisite,  but  as  it  would  have  had 
two  stories  and  forty  feet  of  wall  over  it,  it  would  have  been  reduced  to 
the  position  of  a  mere  secondary  and  subordinate  decoration,  as  the  whole 
building  would  have  been  surmounted  by  a  bold  coniicione  crowning 
the  whole.  The  roof  and  chimnies  of  the  building  would  have  been 
showu,  and  perhaps  augle  or  central  towers  used,  so  that  the  height  of 
the  whole  edifice  should  not  have  been  less  than  say  125  feet  to  140 
feet,  or  about  twice  the  height  of  the  original  edifice. 

Such  a  mass  of  building  facing  Piccadilly  would  have  gone  far  to 
redeem  the  defects  of  the  situation  of  the  building,  by  making  it  a 
really  imposing  edifice,  from  every  point  of  view;  and  would,  besides, 
baye  hid  entirely  the  dingy  neighbourhood  in  its  rear,  which  at 
present  offends  so  painfully,  when  seen  in  juxtaposition  with  the 
Palace. 

The  defect  in  the  arrangement  that  will  occur  to  every  architect,  is 
its  irregularity,  or  the  lop-sidedness  of  the  design.  This,  however,  I 
am  convinced,  is  not  a  just  objection,  for  the  motive  of  the  whole  is 
At  once  apparent.  The  new  building,  situated  in  the  piazza,  is  the 
publio,  or  state  palace ;  in  the  other,  or  old  buildings,  are  the  private 
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apArtmenU  of  the  Boreteiga,  situated  in  the  gardena.  Bj  this  amage- 
menty  too,  the  oompaiatiye  insignificanoe  and  prettiness  of  the  old 
buildings  would  become  appropriate,  as  suited  to  the  priTate,  u 
eontra-distingoished  from  the  state  apartments  of  the  Palace. 

The  real  front  of  the  new,  as  of  the  old  building,  howeyer,  woald 
hare  been  turned  towards  the  east;  and  to  balance  the  new  wing  ob 
the  north  side,  I  proposed  in  the  yacant  comer  to  erect  the  Palsce- 
chapel,  with  the  dimensions  of  a  church— one  of  the  most  indispensable 
and  appropriate  ornaments  of  all  ancient  palatial  erections,  and  one, 
the  want  of  which  is  powerfully  felt  in  all  modem  ones.  The  oentnl 
dome  and  belfry-towers  of  (he  church  would  have  been  at  least  s£ 
high,  or  higher,  than  the  new  wing;  but,  from  their  want  of  solidity, 
they  would  not  haye  interfered  with  its  massireness,  but  on  the  con- 
trary, hare  aided  it  by  contrast,  and  balanced  the  whole  compositioD. 
Around  the  church,  it  was  proposed  to  group  the  ecclesiastical  resi- 
dences, guard-rooms,  and  other  offices  necessary  to  a  palace,  but  not 
properly  an  integral  part  of  the  edifice  itself. 

The  marble  arch,  with  a  few  alterations,  I  proposed  re-erecting  on 
the  northem  entrance  to  the  Palace,  as  shown  on  the  plan. 

Among  other  obyious  advantages  of  the  arrangement,  would  hare 
been  the  power  of  extending  the  buildings  to  the  eastward  to  anj 
desired  extent,  without  either  pulling  down  or  altering  the  existing 
edifices. 

It  is  of  course  not  necessary,  in  such  an  ex  post  fado  design,  to 
attempt  to  explain  the  arrangement  of  the  state  apartments,  or  of  the 
details.  I  believe  I  have  said  enough  to  enable  the  public  to  judge 
whether  the  mode  adopted  for  altering  the  Palace  is  or  is  not  better 
than  the  one  here  proposed. 


PBINTID  BY  BAEBISON  AND  SON,  ST.  MABTIW  S   LAKE. 
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METROPOLITAN 

WATER     SUPPLY, 

IN 

FOUB  LETTERS  TO  THE  "DAILY- NEWS"  NEWSPAPER 


I.  Showing  that  Water  is  not  a  commercial  property,  and  ought  not 
to  be  subjected  to  commercial  control.  That  the  Metropolitan 
supply  should  be  a  public  institution,  administered  by  a  pubUe 
commission,  possessing  powers  under  an  Act  of  Parliaments 
as  suggested, 
II.  Showing  the  present  monied  position  of  the  existing  companies; 
the  cost  of  their  present  supply  to  the  public ;  the  value  of 
their  present  plants  and  the  value  of  all  existing  interests  in 
the  present  Water  Supply ;  with  an  explanation  how  the  whole 
may  be  fairly  purchased  and  paid  for  by  the  public;  and  how 
an  improved  supply  may  be  obtained,  and  the  whole  MetropO' 
litan  Water  service  permanently  secured  as  public  property ^ 
without  requiring  any  advance  of  money,  either  from  the 
Government  or  the  Rate-payers^  and  without  increasing  the 
present  average  rate  per  house, 

III.  Showing  the  quantity  of  Water  as  at  present  supplied  to  the 

inhabitants  from  all  sources ;  and  the  various  means  available 
for  affording  an  improved  continuous  service  to  every  room  in 
every  house  throughout,  the  Metropolis;  at  the  same  time 
establishing  an  abundant  supply  for  all  sanitary  purposes, 

IV.  Showing  the  qualities  of  the  chalk  and  river  Thames  Water 

respectively ;  and  explaining  why  the  water  of  the  chalk  'formor 
turn,  beneath  and  around  London^  differs  in  its  constituents  in 
different  places. 


By  JOHN  LOUDE  TABBERNER. 


LONDON: 
HENBY    BEN  SHAW,    No.    356,    STRAND. 

1850. 
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PREFACE. 


To  THE  London  Public. 

The  series  of  Letters  I  now  respectfully 
submit  for  general  perusal,  were  recently  written  to 
the  Daily  News  newspaper,  and  were  called  forth 
by  the  current  events  pertaining  to  the  question  of 
an  improved  supply  of  water  to  the  Metropolis. 
They  advocate  the  principle  of  public  control  I  have 
long  striven  to  establish  over  the  distribution  of 
water  to  the  inhabitants  of  London,  and  which  I 
am  emboldened  to  believe  is  universally  approved. 

Without  that  egotistical  presumption  some  are 
always  forward  to  attribute  to  faithful  and  confident 
enunciations,  I  beg  to  say  that  if  the  principles 
upon  which  I  have  based  the  suggestions  I  have 
ventured  briefly  to  offer  should  be  authoritively  acted 
upon,  a  lasting  and  growing  vitality  will  be  imparted 
to  the  physical  strength  of  the  people,  which  will 
invigorate  and  improve  the  social  condition  of  so- 
ciety, and  elevate  the  moral  worth  of  all;  for  I  hold 
it  as  a  truth  which  cannot  be  too  deeply  impressed 
upon  the  mind  of  every  individual,  especially  upon 
the  wealthier  classes,  that  only  in  proportion  to  the 
efforts  made  to  stay  the  moral  degradation  of  the 
suffering  multitude,by  affording  means  to  make  their 
homes  habitable  and  domestic  comforts  attainable, 
whereby  their  physical  powers  may  be  improved,  will 
industrial  energy  strengthen  and  thrive,  vice  and  crime 
appreciably  cease,  pauperism  and  sickness  diminish, 
parochial  and  national  burthens  decrease,  and  the 
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respective  grades  of  society  continue  to  be  acknow- 
ledged and  respected.  Example  is  a  first  incentive 
to  moral  reformation ;  and  until  the  parent  is  phy- 
sically stimulated  and  morally  reformed,  to  an  active 
sense  that  it  is  his  first  natural  duty  to  nurture  his 
offspring  in  virtuous  and  honest  habits,  no  sound 
moral  or  intellectual  progress  will  be  manifest 
amongst  the  lower  orders.  The  root  and  the  stem 
must  be  made  healthy  before  the  branches  wiU 
blosi^om  or  bear  fruit ;  or  where,  from  irretrievable 
decay,  the  former  accomplishment  is  rendered  im- 
possible, the  latter  must  be  entirely  lopped  from 
the  parent  trunk,  and,  in  the  absence  of  natural 
support  and  protection,  must  be  afforded  compre- 
hensive  and  enlightened  public  succour. 

That  the  means  of  cleanliness — an  unintermit- 
TENT  SUPPLY  OF  WATER,  the  fivst  element  of  physical 
improvement^  and  the  strongest  bulwark  against  dis- 
ease — is  the  very  fulcrum  of  all  sanitary  ameliorations 
must  be,  and  is,  universally  admitted ;  and  as  such, 
therefore,  it  should  be  a  subject  of  the  first  consider- 
ation in  contemplating  effective  and  substantial 
sanitary  improvements. 

I  have  not,  in  the  annexed  Letters,  adverted  to 
other  questions  necessary  to  be  considered  in  per- 
fecting an  efficient  sanitary  code;  but  my  conviction 
is,  that  the  drainage  and  sewerage,  paving  and 
lighting,  and  the  erection  of  metropolitan  buildings, 
should  be  under  the  administrative  powers  of  the 
same  commission  as  the  water  supply — at  least,  if 
not  under  one  and  the  same  commission,  they  should 
respectively  be  under  the  control  of  such  responsibly 
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constituted  oommissionfi  as  I  have  suggested  to  ad- 
minister the  water  service. 

I  would  be  distinctly  understood,  in  making  these 
few  remarks,  as  supporting  literal  local  government 
over  all  institutions  requiring  for  their  support  and 
conduct  direct  local  rates  ;  for  I  contend  that  as  the 
inhabitants  pay  for  all  such  administrations,  they 
are  entitled  to  have  a  direct  voice  in  the  expenditure 
thereof;    and  if  the  control  of  such  expenditure  be 
solely  vested  in  an  irresponsible  power  to  the  rate^ 
foyers  themselveSj  I  farther  contend  that  in  such  an 
instituted  power  is  perpetrated  an  unconstitutional 
infraction  of  the  civil  privileges  of  the  public.     I 
am  aware  the  received  supposition  is,  that  no  irre- 
sponsible power  can  exist  under  our  constitution, — 
that  through  parliament  all  commissions  appointed 
by  the  government  are  made  responsible   to  the 
people, — ^and  in  such  sense,  in  fact,  is  the  political 
acceptance   of   such   commissions;     but,   literally 
speaking,  and  indeed  in  a  practical  sense,  commis- 
sions so  appointed  by  the  government  to  administer 
local  affairs  are  irresponsible  to  those  directly  and 
immediately  affected  by  their  acts.     So  indirect^  so 
remote,  is  the  responsibility  of  such   commissions 
to  the  rate^payers  that  it  is  not  only  understood  as  a 
^natter  of  course  to  be,  but  really  is,  merely  nominal. 
I  also  earnestly  maintain  that  it  has  been,  and, 
while  England  is  naturally  great  within  herself, 
^ver  will  be,  through  our  local  institutions  that 
the  constitution  of  our  common  country  derives  its 
civil   strength   and  political   power:     to   destroy, 
impair,    or   circumscribe   those    local   institutions, 
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or  the  principles  upon  which  they  are  founded, 
would  be  taking  away  the  internal  pillars  which 
support  the  structure  of  the  constitution,  leaving 
only  the  bare  external  portions  of  the  &bric,  first 
to  totter,  and  then  to  fall. 

But  while  I  seriously  and  sedulously  adyocate 
local  government  as  a  civil  right,  and  as  an  invul- 
nerable safeguard  to  our  international  prosperity 
and  peace,  I  am  not  insensible  to  the  growing  abuses 
it  is  subjected  to,  as  the  wealth  of  the  general 
community  augments,  and  as  the  population  and 
civil  responsibilities  of  each  municipality  increases; 
and  as  these  respective  developments  of  civilisation 
naturally  enlarge,  it  is  essential,  having  due  r^ard 
to  a  fair  representation  of  all  interests,  to  centralise 
the  local  administration  of  all  large  cities  within  one, 
or  as  few  common  scopes  of  action  as  possible,  so  as  to 
secure  economy,  uniformity,  and  efficiency  in  all  mu- 
nicipal operations.  And  I  further  submit,  that  just 
in  proportion  as  it  is  essential  to  have  a  check  upon 
the  Government's  expenditure  of  the  public  revenue 
through  the  Commons'  House  of  Parliament,  so  it  is 
expedient  to  have  a  check  upon  local  administrations 
to  preclude  the  possibility  of  abuses,  through  a 
counter  responsibility; — such  or  similar  to  that 
indicated  in  the  following  correspondence. 

I  am  faithfully  yours, 

JOHN  LOUDE  TABBERNER. 

G,  Egsex  Street^  Strand^ 

London,  March  'Mtk,  1850. 
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WATER  SUPPLY  TO  THE  METROPOLIS. 


TO  THE  EDITOR  OF  THE  "  DAILY  NEWS." 

Sib, 

Believing  your  yaluable  oolamns  are  always  open  for 
the  promotion  of  any  important  public  good,  and  knowing  the 
subject  upon  which  I  am  about  to  offer  some  remarks  and  sug- 
gestions to  be  of  importance,  and  believing  that  my  observations 
will  do  no  harm,  but  may  do  some  good,  and  not  prove  alto- 
gether uninteresting,  I  beg  respectfully  to  ask  the  favour  of 
your  affording  them  insertion  in  your  paper. 

It  is  very  probable  I  should  not  now  have  been  induced  to 
trouble  you,  but  for  the  extensive  circulation  of  an  anonymous 
handbill,  headed  "  Water  Supply  of  London,  and  Government 
Centralisation  and  Parochial  Management  verms  Competition 
by  Private  Enterprise,"  to  which  my  attention  has  been  directed, 
and  which  has  evidently  been  published,  if  not  directly,  indi- 
rectly, by  the  London  (Watford)  Spring  Water  Company, 
lauding  the  Watford  scheme,  reprobating  other  schemes  before 
the  public,  and  denouncing  the  proposition  to  place  the  control 
of  the  general  water  supply  under  a  public  commission,  respon- 
sible to  the  inhabitants,  and  in  which  allusion  is  also  made  to 


The  London  (Watford)  Spring  Water  Company  are  using 
every  effort  to  find  a  nook  in  the  public  mind  for  the  sanction 
of  another  water  monopoly,  in  addition  to  those  we  already 
bave,  for  some  generations  past,  been  struggling  under ;  and 
with  all  that  professed  disinterestedness  and  transcendant  ebul- 
liency which  so  pre-eminently  characterised  some  of  the  existing 
companies  when  they  first  sought  to  raise  their  heads  to  char- 
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tered  authority  and  dignity^  the  promoters  of  this  Watford 
project  are,  by  the  use  of  the  most  complacent  professions  and 
specious  promises  to  the  public,  strenuously  endeavouring  to 
establish  their  wily  hopes  in  the  formation  of  a  new  company, 
under  the  same  exclusive  and  oppressive  principles  as  the  com- 
panies now  in  existence  possess,  in  direct  violation  of  the  first 
and  most  important  domestic  interests  of  the  London  oomma- 
nity.  It  is  with  the  view,  therefore,  of  once  more  urging  pubb'e 
attention  to  the  form  of  control  which  any  new  scheme  or  mea- 
sure may  seek  to  assume  over  the  water  supply  that  I  am 
induced  to  address  you.  The  sole  point  in  the  great  question 
of  reforming  the  water  service  of  the  metropolis,  which  the 
public  should  and  must  be  critically  jealous  upon,  is  that  of 
control.  As  far  as  an  improved  supply  of  water  extends  no 
apprehension  need  exist,  for  we  have  a  superabundance  available 
to  our  wants.  The  difficult  part  of  the  question,  and  that  which 
must  be  attended  to  by  the  public  is,  what  administrative  pover 
shall  be  established  over  the  water  service  for  the  future  ? 

The  Watford  scheme  I  object  to  for  more  reasons  than  one, 
but  more  paKicularly  because  its  promoters  have  brought  it 
forward  under  the  auspices  of  a  trading  company  ;  but  why  I 
entertain  other  objections  to  the  scheme  will  be  seen  in  the 
coarse  of  my  observations. 

I  know  many  are  opposed  to  me  in  the  views  I  have  formed  as 
to  water  not  being  a  commercial,  but  on  the  other  hand  being  a 
public  property,  and  hold  the  diametrically  opposite  opinion, 
viz. :  that  it  ought  to  be  supplied  to  the  public  by  trading 
bodies,  under  what  they  denominate  the  wholesome  and  equit- 
able influence  of  commercial  competition.  In  my  past  advocacy 
of  the  views  I  entertain,  all  motives,  excepting  fair  and  jnsi 
ones,  have  been  attributed  to  me  by  my  adversaries.  They  say 
that  I  am  about  to  establish  an  eight-headed  monopoly,  a  long- 
armed  centralisation,  a  jobbing  government  control,  and  an 
irresponsible  commission,  and  many  other  equally  absurd  and 
misnomered  intentions  they  charge  me  with,  and  also  those  who 
hold  similar  views  to  myself;  notwithstanding  I  stand  by  the 
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views    I  publislied   in  1847|  and  no  one  opponent  has  yet 
successfally  advanced  one  reasonable  argument  against  them.  I 
then  contended,  as  I  now  do,  that  water  is  a  first  element  of 
life,  and  as  such  should  be,  with  light  and  air,  municipally  con- 
sidered and  provided  in  all  densely  populated  communities. 
These  three  elements  of  life  are  first  attributes  of  man's  sub- 
natence,  without  which  it  is  impossible  he  can  live.    They  are 
primary  components  which,  in  the  incomprehensible  wisdom  of 
God,  are  ordained  as  means  of  vital  power  in  sustaining  animal 
and  vegetable  life,  and  to  such  benificent  ends  they  should  be 
duly,  abundantly,  and  fi'eely  applied  ;  and  not  made  the  means 
of  a  sordid,  commercial,  and  national  tribute,  to  the  circum- 
scripdon,  indeed  to  the  destruction  of  the  poor  man's  domestic 
comforts  and  health,  and  consequently  his  moral  and  industrial 
usefulness.     I  am  aware,  at  this  point  of  my  argument,  it  will 
be  contended  that  I  might  with  just  the  same  amount  of  reason 
on  my  side,  say  that  bread,  and  all  articles  of  food  upon  which 
man  subsists  should  be  considered  and  treated  as  public,  and 
not  as  commercial  property.     Here  I  ask  to  be  distinctly  un- 
derstood, for  it  is  here  the  gist  and  value  of  my  assumption,  and 
also  that  of  my  opponents,  must  be  tested.     The  absolute  pro- 
duction of  air,  light,  and  water,  does  not  require  the  labour, 
skill,  and  care  of  man.     They  are,  as  I  have  before  said,  first 
attributes  of  man's  subsistence,  and  stand  alone  as  the  produc- 
tion of  divine  arrangements  for  the  sustenance  of  animal  and 
vegetable  vitality.     On  the  contrary,  all  other  necessaries  for 
man's  subsistence  requires  his  own  labour  and  skill  to  produce 
them,  and  as  his  labour  and  skill  are  his  natural  means  whereby 
he  is  enabled  to  provide  for  all  his  natural  and  artificial  re- 
quirements, and  as  the  amount  and  quality  of  both*the  labour 
and  skill  of  every  individual  vary,  one  producing  more  and 
another  less,  all  articles,  whether  of  food  or  otherwise,  first  de- 
pendent upon  that  labour  and  skill,  should,  under  such  com- 
mercial codes  as  should  neither  stultify  tlie  vigour  nor  destroy 
the  buoyancy  of  industry,  nor  o])press  social  or  political  freedom, 
be  subjected  to  that  wholesome  competition  which  legitimate 
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demand  and  supply  alone  ought  to  r^ulate ;  conaeqae&tiy,  I 
contend  that  it  is  the  duty  of  all  governments  to  provide  such 
social  arrangements  as  shall  afford  to  man  in  due  amount  those 
first  elements  of  subsistence, — ^air,  light,  and  water — lor  the 
support  of  his  life  and  health;  and,  on  the  other  hand  to 
provide  such  equitable  national  and  commercial  laws  as  shall 
best  create  and  protect  a  mode  and  market  of  exchange  for  the 
dbposition  of  all  those  surplus  products  which  accrue  bejond 
the  first  and  natural  wants  of  man,  from  the  industrial  applica- 
tion of  his  life  and  health.  I  therefore  affirm,  that  water  is  not 
a  commercial  property,  and  ought  not  to  be  made  a  conunodity 
of  sale ;  and  where,  as  in  all  large  towns  and  cities  it  is  essential 
to  subject  its  distribution  to  municipal  r^ulations,  it  ought  to 
be  afforded  to  the  inhabitants  as  public  property,  at  the  bare 
cost  of  conveyance;  and  I  again  repeat,  that  it  is  a  first  duty  of 
a  government  to  enact  such  laws  as  will  provide  such  munidpal 
regulations. 

Prior  to  the  year  1580,  the  water  supply  of  the  metropolis 
was  ever  considered  of  paramount  importance  to  the  health  and 
comfort  of  the  inhabitants,  and  was  placed  under  the  manage- 
ment of  the  public  authorities,  whose  duty  it  was  to  provide 
such  means  as  would  afford  an  unlimited  supplj  of  water  to 
rich  and  poor  alike — ^not  as  a  commercial  but  as  a  public 
property ;  and  it  has  been  a  culpable  oversight  on  the  part  of 
our  legislature,  amounting  to  a  positive  abrogation  of  an  inalien- 
able, indefeasible  natural  right,  in  subjecting,  in  the  first  in- 
stance, the  distribution  of  water  to  the  people,  to  commercial 
caprice ;  and,  in  the  second  instance,  to  an  oppressive,  exclu- 
sive monied  monopoly,  against  the  greatest  knavery  of  which 
no  power  of  appeal,  no  means  of  redress  is  afforded  the  public; 
and  I  have  said  again  and  again,  and  now  repeat  my  unalter- 
able conviction,  that  to  grant  any  firesh  powers  whatever  to  die 
present,  or  to  any  new  companies,  would  be  enlarging  gross 
legislative  errors,  and  extending  the  field  of  a  disgraoeHiiI 
monopoly,  and  strengthening  a  power  directly  opposed  to  social 
progress.    And  however  sangume  of  success  the  Watford  Com- 
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pany  or  any  other  water  company  may  be,  as  to  obtaining  further 
powers  from  parliament  to  construct  new  works  under  their 
own  exclusiTe  domination,  I  do  sincerely  hope,  as  I  believe, 
they  will  not  succeed. 

I  will  now  just  take  a  pounds,  shilling,  and  pence  view 
of  the   question,  and  I  think  I  can,  from  deductions  under 
that  bead  alone,  also  prove  that  water  is  not  a  commercial 
property.       The    history   of  the   existing   water    companies 
has  of  late  been  so  frequently  afforded  by  different  parties, 
that  I    need   not  now   allude  to   it  beyond  what  is  abso- 
lutely essential  to  substantiate  my  position.      It  will  be  re- 
membered that  up  to  the  formation  of   the   East  London 
Company  little  or  no  competition  existed  between  the  old  water 
companies,  excepting  now  and  then  a  little  spiiit  of  antagonism 
might  have  exhibited  itself;  up  to  that  time  their  days  were 
palmy  and  their  gains  golden.     It  was  only  after  the  establish- 
ment of  the  East  London,  Yauxhall,  West  Middlesex,  and  the 
Grand  Junction  Companies,  that  competition  in  the  distri- 
bution of  water  had  a  fair  trial.    It  commenced  in  earnest 
in  1810,  and  lasted  till  1820.     During  that  time  two  or  three 
companies  laid  their  respective  pipes  through  the  same  streets, 
and  as  time  passed  on   they'  in   many  parts  in  the  spirit 
of  opposition  to,  or  I  will  rather  say  of  "  competition  by  pri- 
"  vate  enterprise  "  with  each  other,  they  offered  their  water  to 
some  for  a  very  small  charge,  and  to  others  even  without  any 
charge,  in  order  to  obtain  customers ;  but  what  did  it  all  end 
in  ?    They  discovered  at  last  that  the  commodity  they  were 
supplying  to  the  inhabitants  cost  each  company   about   the 
same — most  of  it  being  from  one  and  the  same  source  of 
supply — and  that  the  working  expenses  of  distribution  were 
about  the  same  to  each ;  and  that  so  long  as  they  went  on 
opposing  each  other,  while  one  possessed  no  practical  advantage 
over  another,  they  could  gain  nothing  for  themselves,  conse- 
quently that  the  capital  they  had  invested  in  these  at  first 
supposed  lucrative  undertakings  made  no  profitable  returns 
under  the  principles  of  commercial  competition ;  they,  there- 
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fore,  determined  that  the  commodity  they  had  to  dkpoee  of  to 
the  public  could  not  be  produced  as  a  commercial  propertr, 
and,  consequently,  could  not  be  subjected  to  Intimate  com- 
mercial rogulations ;  in  &ct,  that  it  would  not  bear  competition. 
The  very  serious  consequence  of  all  this  to  the  inhabitants  will 
be  manifest    Under  the  influence  of  ^'competition  by  priTate 
^  enterprise/'  several  sets  of  pipes  had  been  laid  through  the 
same  streets,  the  expense  of  engine  power  and  working  con- 
tingencies multiplied  accordingly;  and  the  Tery  signiflcsDt 
question  which  now  arose  was,  how  was  the  capital  which  had 
been  so  recklessly  invested,  under  wrong  principles,  in  con- 
structing two  or  three  plants,  where  one,  under  proper  muni- 
cipal regulations,  would  have  answered  all  purposes,  to  be 
made  to  pay  a  dividend  to  the  shareholders  ?     I  think  at  this 
moment  of  the  reign  of  our  most  gracious  sovereign  the  Queen, 
I  need  not  attempt  to  show  how  this  very  important  qaestioa 
was  at  that  time  answered  by  the  shareholders  of  the  com- 
panies.   The  inhabitants  have,  indeed,  been  veiy  impressively 
taught  how  the  then  very  dif&cult  problem  was  solved.    It  is 
too  well  known  that  in  many  parts  two  or  three  sets  of  pipes 
have  ever  since  been  lying  undeiground  perfectly  useless,  while 
the  inhabitants  have  been  called  upon  and  made  to  pay  divi- 
dends upon  the  investment.    I  doubt  not  but  every  householder 
in  London  is  by  this  time  grievously  acquainted  with  the  fact 
that,  when  the  water  companies  found  themselves  in  a  state 
approaching  bankruptcy    and   ruin   under   the   operation  of 
commercial  competition  in  the  disposition  of  a  commodity 
which,  they  at  length  discovered,  was  not  a  legitimate  article  of 
commercial  enterprise,  the  only  alternative  left  to  them  was  to 
establish  an  exclusive  district  of  the  metropolis  and  a  monopoly 
to  each,  capitalise  all  their  respective  outlays,  and  levy  such  a 
rate  upon  the  inhabitants  as  would  enable  them  to  reimburse 
all  the  losses  they  had  sustained  in  ''competition  by  private 
''  enterprise  ;'*  and  to  declare  a  dividend  for  the  future  upon  all 
the  capital  they  had  so  uselessly  invested,  thereby  increasing  the 
price  of  water  to  each  householder  three  and  fourfold  above  a 
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fair  and  ja8t  charge ;  and  in  reality  making  the  public  pay  ten 
yean'  arreare  of  profits  to  each  of  three  or  four  companies,  and 
ever  since  any  amount  of  rates  they  respectively  choose  to 
exact.  It  is  well  known  that,  since  this  exclusive  arrangement 
among  the  companies  was  effected,  the  water  rates  in  no  in- 
stance have  been  once  reduced ;  on  the  other  hand,  they  have 
been  uniformly  increased,  tUl  both  the  oppression  and  the 
charges  have  become  intolerable.  It  is  also  well  known  that 
the  public  has  no  voice  or  redress  against  any  further  increase 
of  charge  or  any  abuse  of  power  these  monopolists  may  choose 
to  inflict  upon  it. 

Thus  have  the  inhabitants  been  virtually  tied,  hand  and  foot, 
ever  since  1820,  while  the  companies,  under  the  security  and 
protection  of  powers  obtained,  based  and  granted  on  wrong 
principles,  have  taken  out  of  their  pockets  any  amount  of 
money  they  have  thought  proper  to  help  themselves  to,  till  they 
have  well  stored  the  purses  their  competition  against  each  other 
emptied  ;  and,  at  the  same  time,  made  the  inhabitants  pay  for 
all  subsequent  extensions  of  their  respective  works,  the  outlay 
of  which  they  have  also  capitalised,  in  addition  to  all  former 
outlays,  whether  in  the  construction  of  works  long  since  worn 
out  or  otherwise,  upon  the  whole  of  which  they  now  make  the 
helpless  public  pay  comfortable  dividends  and  bonuses  to  their 
respective  shareholders.  All  this  has  been,  and  is,  the  inevi- 
table result  of  short-sighted  legislation,  and  of  the  companies, 
in  their  covetous  cupidity,  discovering  that  water  could  not 
be  dealt  with  as  a  commercial  commodity ;  and  that  it  could 
only  be  made  to  pay  commercial  profits,  and  usurious  gains, 
under  the  exclusive  administrative  powers  of  one  of  the  most 
infamous  monopolies  history  has  to  record.  Infamous,  I  repeat, 
for  it  is  to  that  exclusive  combination  of  individual  aggrandise- 
ment, the  fearful,  I  will  add  awful,  amount  of  physical,  and 
consequently  moral,  degradation,  which  abounds  in,  and  taints 
every  alley  and  street  of  the  metropolis,  is  to  be  in  a  very  great 
measure  attributed,  and  which  has  tended  more  than  anything 
again  to  progressively  increase,  with  the  growth  of  popu- 
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lation,  the  intemperance,  improyidenoe,  and  misery  of  the 
lower  classes ;  the  intdlectual  elevation  of  ^rhom  it  will  be 
worse  than  folly  to  attempt,  till  their  physical  comforts  are 
better  municipallj  cared  and  provided  for. 

The  above  are  m  j  gronnds  for  opposing  the  establishment  of 
any  new  Water  Company,  or  extending  any  new  powers  to  the 
present  Companies ;  and  indeed  the  substance  of  my  reasons 
for  urging  the  entire  abolition  of  all  the  latter,  and  for  endea- 
vouring to  establish  the  general  water  supply  as  a  public  insti- 
tution on  a  self-supporting  principle,  under  the  control  and 
management  of  a  public  elective  commission ;  and  I  will  b^ 
briefly  to  state  what  my  suggestions  are  in  reference  to  improv- 
ing the  water  supply,  and  the  administrative  powers  neoesBarj 
to  be  established ;  and  to  show  the  fiscal  benefits  which  will 
accrue  to  the  public  by  an  enlightened  administration  of  such  a 
public  institution. 

In  thus  enunciating  my  views  necessary  brevity  must  pre- 
clude my  enlarging  on  the  general  question ;  I  shall  therefore 
merely  say  that  I  would  make  the  water  service  to  every  house 
and  building,  of  whatever  description,  a  part  of  the  ground  free- 
hold, for  this  simple  reason.  No  man  would  think  of  buildrog 
any  houSe  without  he  could  obtain  water  thereto ;  ergo,  no  site  cso 
be  eligible  for  building  purposes  without  a  supply  of  water:— 
If  a  man  therefore  possesses  building  property  or  purchases  a 
site  of  land  on  which  he  purposes  building,  I  would  compd 
him  to  have  and  pay  for  a  water  supply  to  it ;  and  I  contend  it 
is  owing  to  the  absence  of  a  regulation  of  this  kind  in  the  con- 
struction of  our  towns  and  cities,  that  the  greater  portion  of  our 
present  sanitary  evils  and  difficulties  have  arisen.  I  wonld 
deal  fairly  and  justiy  with  the  existing  Companies :  I  would 
purchase  all  tiieir  plants,  and  apply  the  same  to  sanitary  pur- 
poses. And  I  would  establish  a  new  continuous  service 
throughout  tiie  metropolis  for  domestic  purposes.  All  this  I 
would  do,  and  I  will  show  how  it  may  be  done,  without  askii^ 
government  or  the  inhabitants  for  one  shilling ;  while  at  the 
same  time  I  will  show  that  the  average  rates,  as  now  charged 
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by  the  present  companies^  would  not  be  increased  one  fraction, 
bat  considerably  reduced. 

The  practical  way  to  set  about  accomplishing  my  suggestions 
is  this.  The  goyemment  should  either  introduce  or  support  a 
measure  through  parliament  for  affording  an  improved  supply 
of  water  to  the  metropolis.  Such  a  measure  should — Ist^  pro- 
vide for  a  Commission  composed  of  property  qualified  rate- 
payers—say four  or  six  out  of  every  metropolitan  electoral 
district,  to  be  elected  by  the  rate-payers,  one-third  of  the  whole 
body  to  retire  every  three  years,  and  to  be  made  eligible  to  be 
re-elected ;  thus  would  be  provided  a  body  corporate  directly 
responsible  to  the  inhabitants,  which  would  not  be  subjected  to 
too  frequent  a  change  of  members  as  to  render  the  commission 
inefficient  and  inoperative.  This  commission  should  be  unpaid, 
to  which  I  would  add  two  unpaid  government  commissioners, 
through  whom  the  commission  should  be  made  responsible  to 
the  government.  This  commission  should  have  the  power 
to  appoint  a  permanent  working  committee  of  three  or  five 
practical  men,  not  members  of  the  commission,  but  as  paid 
pubUc  servants,  who  should  be  compelled  to  devote  their  whole 
time  and  attention  to  the  duties  of  the  commission,  which  com- 
mittee should  be  aided  by  one  government  inspector.  Thus 
would  the  commission  be  made  directly  responsible  both  to  the 
inhabitants  and  to  the  government,  and  the  possibility  of 
jobbmg  on  either  side  precluded ;  while,  at  the  same  time,  the 
best  means  of  securing  efficiency,  uniformity,  and  economy  in 
its  operations  would  be  attained. 

2nd.  The  mea8Ui*e  should  provide  for  the  establishment  of  a 
uniform  rate  throughout  the  metropolis,  including  all  its  sub- 
urban districts,  on  all  existing  building  erections  according  to 
the  assessment  for  the  time  being,  which  rate  should  be  charged 
on  the  fee-simple  of  the  property,  and  powers  afforded  to  alter 
all  existing  arrangements,  not  prejudicing  the  legality  of  any 
holding,  or  terms  of  tenure,  between  landlords  and  tenants — 
whether  leasehold  or  otherwise,  as  may  be  necessary  to  estab- 
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lish  a  permanently  uniform  and  continnous  water  aGOommoda- 
tion  to  every  building  of  whatever  denomination;  and  with 
respect  to  all  future  buildings,  of  any  and  every  descriptkniy  the 
parties  so  building  should  be  supposed,  expected,  and  compelled 
to  have  possessed  with  the  site  upon  which  such  building  is 
intended  to  be  erected,  a  supply  of  water ;  such  provision  oi 
water  to  be  made  by  the  Commission  herein  provided,  and  the 
expense  of  such  provision  to  be  paid  for  as  part  and  parcel 
of  such  site.  Or  if  such  site  Ije  leased  for  building  purposes^ 
the  ground  landlord  should  be  compelled  to  pay  for  the  prori- 
sion  of  a  water  supply,  and  to  make  terms  with  the  lessee  ac- 
cordingly ;  and  the  water  rate  should  be  made  in  accordaooe 
with  the  fixed  assessment  on  the  property,  and  in  all  cases  to  be 
levied  and  made  compulsorily  payable  pro  rata  for  time  of 
occupation  only. 

3.  The  measure  should  afford  powers  to  the  CommissiOD  to 
raise  from  time  to  time,  upon  the  security  of  the  rates,  any  sum 
or  sums  of  money  for  the  purpose  of  providing,  increasing,  and 
improving  the  general  water  supply  to  the  metropolis  and  its 
suburban  districts ;  to  purchase  the  plants  of  existing  compa- 
nies, and  to  apply  the  same  to  sanitary  purposes  or  otherwise; 
to  institute  inquiries  as  to  whence  water  may  be  obtained  in 
abundance  and  purity ;  and  to  establish  an  entire  new  service 
throughout  the  metropolis  for  domestic  purposes. 

4.  The  measure  should  afford  powerato  institute  a  board  of 
arbitration  between  the  commission  therein  provided  and  the 
existing  water  companies,  for  compulsorily  effecting  an  equit- 
able adjustment  of  all  existing  vested  interests  in  the  present 
water  supply ;  for  fixing  and  awarding  such  a  compensation 
as  may,  upon  due  investigation  of  such  interests,  appear  just 
and  fair ;  and  for  fixing  and  awarding  a  fair  and  just  piioe  for 
the  present  working  plants  of  the  companies;  and  for  amu^g 
the  payment  of  the  amount  of  such  compensation  and  purchase 
as  may  be  agreed  upon,  either  in  money,  at  a  specified  time, 
terminable  annuities,  or  in  debentures  of  the  commiasioii  bearing 
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fimr  per  cent  interaBt,  to  be  periodically  reduced  in  amoont  and 
iddmatelj  paid  off. 

The  above  are  the  main  features  of  my  propositions  in  re- 
ference to  providing  administrative  powers  over  the  future 
water  supply  of  the  metropolis.  Of  course  Airther  working 
details  would  necessarily  have  to  be  provided  for  in  the  meap 
sure,  but  these  I  need  not  here  enter  into. 

It  may  here  be  asked,  why  should  the  present  companies 
receive  any  compensation  for  vested  interests  after  having  so 
abused  the  powers  the  legislature  so  unwittingly  granted  to 
them  ?  I  will  merely  answer  that  the  public  must  be  just  if 
the  companies  have  been  unjust.  Many  of  the  present  pro- 
prietors have  taken  litde,  perhaps  no  share,  in  those  abuses; 
indeed  many  may  be  even  altogether  ignorant  of  them.  The 
system  which  we  have  so  much  just  cause  to  complain  of,  and 
which  the  mtelligence  of  the  age  will  no  longer  tolerate,  took 
root  with  those  against  whom  declamation  and  confiscation 
will  now  avitil  nothing.  There  may  certainly  be  many  who 
have  taken  a  lion's  share  in,  and  are  still  desirous  to  per- 
petoate,  the  present  monopoly,  and  undoubtedly  would  do 
flo  if  they  could ;  but  a  line  cannot  be  drawn  between  those 
individuals  and  persons  who  may  recently  have  invested,  at 
the  market  premium  price  of  shares,  a  whole  life's  earning  in 
the  present  water  supply,  upon  the  faith  of  existing  acts  of 
parliament,  and  in  the  honest  belief  that  in  providing  for  a 
first  indispensable  necessary  in  the  social  requirements  of  the 
public,  a  good  object  is  supported  and  a  safe  investment 
eecured;  and  thus,  under  such  circumstances,  many  vndows 
and  orphans  may  be,  and  undoubtedly  are,  left  solely  depen- 
dent upon  such  investments  for  their  support  And  as  the 
abuses  complained  of  have  in  part  arisen  through  bad  legisla- 
tion, and  it  being  publicly  essential  aud  imperative  to  alter  the 
existing  system,  it  would,  in  my  opinion,  be  both  impolitic  and 
unjust  not  to  take  such  vested  rights  into  fair  consideration. 

As  your  columns  will,  without  doubt,  be  spared  to  my  com- 
munication with  great  difficulty,  I  will  here  close  this  letter, 
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and  ask  for  space  at  an  eariy  date  to  conclude  my  observatioiiB 
upon  the  fiscal  part  of  the  qnestion,  and  also  as  to  the  yanoiis 
sources  whence  an  improyed  supply  of  water  may  be  obtained. 
I  have  the  honour  to  be, 
Sir, 
Your  most  obedient  Servant, 

JOHN  LOUDE  TABBERNBR 
London^  March  6, 1850. 


WATER  SUPPLY  OF  THE  METROPOUS. 


TO  THB    IDITOB   OT  TBI   *'  DAILY   IflWS.*' 

Sir, 

In  my  letter  of  the  6th  inst.  I  feebly  attempted,  and 
I  hope  not  in  Tain,  to  proTC  that  water  is  not  a  commerdal 
commodity,  and  that,  as  public  property,  it  should  be  admiDi»- 
tered  by  a  commission,  directly  responsible  to  the  inhabitantB 
and  to  goTemment  supervision — such  as  I  therein  presumed  to 
suggest,  or  one  similarly  constituted.  In  continuation,  I  wiD 
now  venture  to  attempt  a  concise  exposition  of  the  present  cost 
io  the  inhabitants  of  the  metropolis  for  the  partial  and  impure 
water  supply  as  now  afforded  by  the  ezbting  companies.  I  will 
endeavour  fairly  to  state  the  circumstances  which  enoompsss 
the  question  in  reference  to  a  valuation  of  the  present  woridBg 
plants,  and  the  relative  proportion  such  valuation  bears  to  the 
gross  stated  capital  of  all  the  companies.  To  meet  the  diffi- 
culties of  the  whole  case,  and  to  attain  as  dose  an  approxima- 
tion to  the  amount,  it  would  be  fair  and  just,  as  between  the 
companies  and  the  public,  to  pay  the  former  for  a  transfer  of  ail 
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tbeir  working  interests  to  the  latter^  as  the  statistical  data  I 
possess  will  enable  me.  I  will  also  endeavour  to  elucidate  the 
extreme  outlay  it  will  be  necessary  to  provide  for  effectively 
improving  the  quality  and  rendering  a  continuous  and  an 
abundant  water  service  to  every  house  throughout  the  metro- 
polis and  its  suburban  dbtricts ;  and  to  exemplify  the  beneficial 
results  which  will  ultimately  accrue  to  the  public  in  a  fiscal 
point  of  view,  by  now  adopting  an  enlightened,  liberal,  and 
comprehensive  course  of  action,  even  such  as  I  humbly  submit 
for  adoption  ;  which,  under  the  provisions  of  a  judicious  act  of 
partiament,  will  not  necessitate  the  aid  of  one  shilling  from 
either  the  government  or  a  rate-payer. 

To  truthfully  approach  the  present  cost  of  water  to  those 
inhabitants  now  supplied,  and  the  monied  position  of  eight  of 
the  present  metropolitan  companies,  it  will  be  necessary  to  go 
back  to  the  returns  made  by  each  to  a  parliamentary  committee 
in  the  year  1834,  such  returns  showing — 

1^.  That  in  1833  their  respective  capitals  had  been  fi'om 
time  to  time  augmented  to  the  amount  and  in  the  manner  here 
stated. 

Total  aecrued  captUl, 
repreaentltig  the  works 
worn  out  and  at  pre- 
lent  in  operation,  and 
upon  which  dlridends 
are  now  paid  from 
rates  leyied  upon  the 
pubU& 

£.         s.  d. 

1,106,064  0  0 

271,811  0  0 

868.045  10  0 

331,174  1  0 

694,988  0  0 

245,306  13  10 

182,553  0  0 

25,000  0  0 


Amount  of  cash 

Amount  of 

capital 

capital 

OOXPAVUS. 

acquired  from 

rates  leried  on 

thepubUc. 

£,         s.    tL 

je.         «.   d. 

NewRiyer*   ... 

.500,000    0    0 

616,964    0    0 

Chelica  Water. 

.   70,000    0    0 

201,311     0    0 

West  Middlesex  .378,466    6     9 

189,579    8    8 

Grand  Junction. 

.206,000    0    0 

125,174     1     7 

East  London    . 

.436,189    0    0 

158,849    0    0 

South  London. 

,   98,000    0    0 

147,806  13  10 

South  Lambeth. 

.  35,920    0    0 

146,683    0    0 

Southwarkf  ... 

.  26,000    0    0 

ie.1,749,525  6  9   ^.1,586,816  18  8  ^.3,836,342  5  5 

i^BBH^BBBBIKBBB  a^BBBBa^i^BaBBB         mSSSSSaaiB^SSSSSSSm 

*  The  amount  here  stated,  as  paid  in  cash,  is  presumed-^the  company 
'oAiaing  to  dissect  their  capital — to  respectirely  show  the  amount  absolutely 
subscribed,  and  the  amount  acquired  from  rates. 

t  The  company  did  not  dissect  their  capital,  and  the  amount  being  com- 
pmtiTely  small,  1  ha^e  stated  it  as  all  paid  by  the  shareholders. 
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2nd.    That  their  respective  gross  incomes  and  gross  items  of 
ejcpenditure  were  then  as  follows : — 

Qnm  Jneome  from  ^TaiSSSfS 

BatM  leTied  upon  ^J  2Sl^  S- 

Republic  oftbdrgfo-ni- 


New  Rirer  Company 98^807  0  0  38,000  0  0 

Chelgca  Company 22,900  0  0  13,481  0  0 

West  Middlesex  Company    45,500  0  0  18,000  0  0 

Grand  Junction  Company    26,154  9  0  11,000  0  0 

East  London  Company 53,061  10  0  15,080  0  0 

Sooth  London  Company 9,000  0  0  .4,000  0  0 

South  Lambeth  Company 14,808  0  0  6,500  0  0 

Sonthwark  Water  Company 7,850  0  0   presumed  3,000  0  0 

^JJ77,586  19     0  je.109,061    0   0 

Showing  a  net  income  of  jB.  168^525  19s.,  or  more  than  fire 
per  cent,  on  their  gross  total  capital,  or  a  little  under  10  per 
cent,  on  the  gross  actual  suhscribed  capital,  leaving  the  gros 
acquired  capital  from  the  rates  made  on  the  public  as  a  bonas 
to  the  shareholders  on  the  joint  undertakings. 

Srd.  That  the  number  of  houses  they  then  respectively  sup- 
plied, and  the  average  rates  they  then  respectively  levied  upon 
each  house  were  as  follows: — 

▲Tcnientol*- 

Nvmbar  of  honaea  riad  oa  cm* 

lappUed.  iKmM  by  cMk 


£.  M.   d. 

New  BiTer  Company 70,145  1    6    6 

Chelsea  Company   13,892  1  18    3 

West  Middlesex 16,000  3  16  10 

Grand  Junction  Company 8,780  2    8    6 

East  London  Company 46,421  1    2    9 

South  London  Company   12,046  0  15    0 

South  Lamheth  Company 16,682  0  17    0 

Southwark  Company 7,100  113 


191,066                            8)13    1    1 
Showing  an  arerage  rate  upon  each  house  snpplied  of jC.1  10    1} 

Since  1833  there  has  been  no  manifest  outlay  on  the  part  of 
the  companies  in  improving  or  enlarging  their  sources  of 
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supply,  but  we  have  it  admitted  by  Sir  William  Clay  that  the 
present  supply  of  water  from  the  above  eight  companies  is  44 
million  gallons  per  diem,  the  distribution  and  public  cost  of 
which  is  made  amongst,  and  levied  upon,  250,668  tenants; 
so  that  some  outlay,  it  may  be  fairly  presumed,  has  been  in- 
curred in  extending  pipes,  and  increasing  engine  power,  but 
not  necessarily  to  an  extent  which  the  increased  number  of 
tenants  may,  at  first  glance,  indicate ;  for  it  is  possible,  indeed 
certain,  that  many  of  their  new  tenants  have  been  taken  on  to 
the  service  within  the  range  of  their  plants  as  constructed  in 
1833.  But  to  give  the  present  companies  the  benefit  of  every 
doubt,  I  will  presume  they  have  afforded  an  entire  new  plant 
for  the  accommodation  of  their  new  customers,  the  increased 
number  of  whom  is  68,602,  occupying  as  many  houses,  con- 
taining an  aggregate  population,  allowing  seven  persons  to  a 
house,  of  480,214 ;  and  estimating  the  very  outside  cost  of  such 
an  extension  of  their  works,  conjointly  at  jS.1*  per  head  of 
the  population  so  additionally  provided  for,  the  joint  capitals  of 
the  above  eight  companies  would  be  increased  accordingly. 
Presuming,  therefore,  that  the  average  rate  now  charged  by 
the  companies  conjointly  is  not  less,  and  it  certainly  ought  not 
to  be  more,  than  they  chai^d  in  1833,  viz,,  £.1  10<.  licL,  the 
present  gross  income  of  all  the  companies  would  be,  on 
250,668  houses,  at  that  average  rate,  £.301,124  ISs.  6d.; 
and  supposing  the  amount  of  their  annual  working  expenses  to 
have  increased  at  the  rate  of  five  per  cent,  and  surely  that  will 
will  be  low  enough  to  satisfy  the  companies  in  making  a  pre- 
sumed estimate  for  the  ultimate  purchase  of  their  present 
annual  income  upon  their  increase  of  capital  of  £.480,214^ 
their  present  working  expenses  wiU  have  increased  between 
1833  and  1840,  from  £.100,061  to  £.133,071  14^.,  deducting 
which  latter  amount  from  their  present  gross  income  of 
£.301,124  18«.  6d.y  it  will  appear  that  their  present  net  income 
is  £.258,053  4$.  6d,f  or  a  little  under  seven  per  cent,  on  their  gross 

•  In  estimating  the  cost  of  a  water  supply  to  large  towns,  JLl  per  head 
of  the  population  is  supposed  to  giye  the  required  capital  for  the  construction 
of  all  necessary  works. 
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capital  of  £.3,815,556  &.  54.,  or  a  little  under  12  per  cent  on 
their  actual  Bubflcribed  capital  of  £.2,229,789  9$.  fti,  pre- 
suming in  the  latter  sura  that  the  supposed  additional  outlay  of 
£.480,214  for  the  accommodation  of  their  increased  tenancy 
since  1833,  was  subscribed  by  the  shareholders  in  cash,  leaving 
as  I  hare  before  pointed  out,  the  acquired  amount  of 
capital  from  rates,  viz.y  £.1,685,816  18t.  8/f .  as  a  yirtual, 
indeed,  a  positive  and  absolute  bonus  to  the  joint  share- 
holders of  all  the  eight  companies.  To  purchase  this  posi- 
tion, or  to  take  this  annual  income  of  £.258,053  is.  6e/. 
out  of  the  hands  of  the  present  companies,  equitably,  and 
to  do  equal  justice  to  both  the  public  and  the  shareholders, 
is  the  difficulty  to  be  surmounted  ih  changing  the  power 
of  control  over  the  future  water  supply  of  the  metropolis : 
in  making  such  supply  a  public,  instead  of  a  commercial  pro- 
perty. Here,  therefore,  it  is  necessary  to  analyse  the  stated 
capital  of  the  companies,  and  all  the  circumstances  pertaining 
to  its  creation  and  continuous  increase,  till  it  has  arrived 
to  its  present  amount  And  here  it  must  also  be  borne  in  mind 
that  the  above  estimated  gross  capital  virtually  represents  and 
includes  every  shilling  that  has  ever  been  laid  out  in  the  water 
supply  of  London  and  its  suburban  districts  since  the  year  1580; 
for  the  New  River  Company,  and  the  East  London  Company, 
after  over^running  all  old  interests,  and  thereby  reducing  them 
to  a  mere  nominal  value,  bought  such  interests,  and  directly  or 
indirectly  capitalised  their  outlay  in  making  such  purchases. 

I  will,  therefore,  first  endeavour  to  presume  or  to  compute 
the  amount  of  that  portion  of  the  gross  capital  which  repre- 
sents works  worn  out  and  superseded.  To  approximate  this 
difficult  result,  I  believe  there  is  but  one  course  to  take,  viz.,  to 
ascertain  the  cost  of  an  entire  new  plant  over  the  same  ground 
(and  this  is  giving  eyery  benefit  df  the  change  to  the  share- 
holders) as  the  companies  now  occupy:  and  I  think  rt  is 
scientifically  admitted  on  all  hands,  that  a  new  service  extended 
to  every  tenement  throughout  the  metropolis,  on  the  most  ap- 
proved hydraulic  engineering  principles,  would  not  mach 
exceed  £.2,000,000.     I  therefore  presume  no  one  can  grumble 
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if  we  take  that  amount  ^  the  value  of  the  absolute  working 
plants  of  the  compames-— (most  certainly  the  companies  can- 
not gmiable)—- and  the  diiSereace  between  that  sum  and  the 
gross  capital  of  £.3,815,666  5s.  6d.y  via.,  Jg.1,816,666  5$.  6d., 
as  the  representative  cost  of  works  long  since  worn  out  and 
replaced  by  the  existing  working  plants.  This,  I  contend,  is  a 
£ur  way  of  patting  the  question  of  valuation  in  a  commercial 
form  on  behalf  of  the  public  as  against  the  companies — ^indeed 
as  between  both  parties.  I  shall,  therefore,  fairly  presume  that 
the  coital  at  this  present  time  absolutely  employed  by  the 
presoit  companies,  for  the  use  and  accommodation  of  the 
public,  is  £.2,000,000,  upon  which  they  receive  a  net  annual 
income  of  £.268,063  4f.  6i.,  or  more  than  a  26  per  cent  divi- 
dend. In  purchasing  this  very  strikingly  lucrative  property 
we  have  to  take  into  consideration  the  dead  weight  upon  it  of 
£.1,816,666  &•  5d.,  which  is  represented  in  the  premiums  on 
the  shares  of  the  company  (for  in  no  other  way  can  it  be 
represented),  which  premiums  are  kept  up  in  amount  and  value 
by  the  immense  annual  income  derived  upon  the  absolute  and 
comparatively  small  amount  of  capital  or  value  of  plant, 
compared  with  the  gross  amount  of  capital  now  at  work  for 
the  accommodation  of  the  community.  Nor  must  it  be  for- 
gotten that  £.1,686,816  IQs.  8d.  (as  shown  in  the  returns  of 
the  companies  made  to  the  parliamentary  committee  of  1833), 
of  the  gross  capital  of  which  the  dead  weight  of  £.1,816,666 
6f.  5d.  forms  a  portion,  has  absolutely  been  derived  from  rates 
levied  upon  the  public — the  party  I  pi*opose  should  purchase ; 
and  not  from  subscriptions  of  the  shareholders  of  the  com- 
panies— ^the  party  I  propose  should  sell;  upon  the  face  of 
which  it  is  plainly,  indeed  forcibly,  manifest,  that  if  a  yery 
handsome  return  for  legitimate  capital,  and  an  ample  pro- 
visional annual  rest  for  keeping  good  the  working  plants,  had 
at  all  times  only  been  exacted  of  the  public,  the  rates  could 
not,  nor  would  ever,  have  been  more  than  one  half  the  average 
amount  as  at  this  present  charged  by  the  companies.  With 
this  part  of  the  question,  however,  it  must  be  considered  that 
some  at  least,  perhaps  many,  of  the  present  shareholders  have 
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morally  nothing  whatever  to  do:  they  purchased  their  shares 
at  the  market  premiam  price;  and,  although  an  income  of 
more  than  26  per  cent  is  being  deriyed  from  the  pabUc  on  the. 
capital  absolutely  employed,  yet  not  more  than  5  or  7  per  cent, 
(as  the  case  may  be)  is  paid  on  the  absolute  amount  they  have 
inyested  in  the  purchase  of  shares.  This  must  be  admitted; 
and  now  comes  the  test  of  the  permanent  market  value,  as  be- 
tween the  public  and  the  shareholders,  of  the  present  net  income 
of  the  companies.  The  present  shareholders  say  they  have 
invested  their  money  upon  the  faith  of  the  existing  acts  of 
parliament,  and  it  is  presumed  and  expected  by  tbem,  (and  I 
believe  by  many  in  the  honest  conviction  that  parliament  is 
bound  to  justify  their  confidence  in  such  acts  of  parliamenfsy 
under  the  impression  that  the  present  exclusive  podtion  of  the 
companies  is  therein  provided  for,)  that  by  those  acts  their  vested 
rights  in  the  water  supply  of  the  metropolis  will  be  respected 
and  protected.  I  allow,  under  existing  circumstances,  that  it 
will  be  right  to  respect  them  as  fiur  as  the  purchase  <^  the 
present  working  plants  by  the  public  extends ;  but  how  fiv  Ae 
shareholders  must  look  to  their  acts  of  periiament  to  protect 
their  income,  as  now  derived  from  the  public,  from  depreciation 
will  now  clearly  and  distinctly  appear.  It  must  be  stated  on 
the  part  of  the  public,  that  in  no  single  instance  has  any  one  of 
the  many  acts  of  parliament,  from  time  to  time  granted  to  the 
respective  companies,  provided  that  an  exclusive  district  of  tlie 
metropolis  should  be  entirely  and  for  ever  devoted  to  the  ab- 
solute benefit  and  emolument  of  each  company.  On  the  con- 
trary, it  was  fully  expected  by  the  legislature  that  the  jn-indple 
of  '^  competition  by  private  enterprise/'  upon  which  I  animad- 
verted in  my  former  letter,  would  protect  the  inhabitants  from 
imposition  on  the  part  of  the  companies ;  and  I  will  do  the 
companies  the  justice  to  say,  that  when  they  obtained  thdr 
original  acts  of  parliament,  I  do  not  think  they  ever  for  one 
moment  contemplated  dividing  the  metropolis  into  exduave 
districts,  or  of  imposing  upon  the  public  the  oppression  of  a 
monopoly  which,  for  the  last  thirty  years,  has  virtually  been 
a  continuous  and  flagrant  violation  of  the  acts  of  parliament 
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they   so  obtained.      The  commercial  competition  which  the 
l^ialatore,  in  its  inezperiencey  presumed  a  water  supply  would 
bear,  the  companies  practically  discovered  would  ruin  them, 
if  they  kept  faith  with  the  legislative  spirit  which  had  dictated 
the  granting  of  their  several  acts;  so,  in  self-protection,  they 
entered  into  a  mutual,  and  amongst  themselves,  legally  binding 
arrangement,  with  which,  it  must  be  constantly  and  unequivo- 
cally borne  in  mind,  the  legislature  had  nothing  to  do,  to 
diTide  the  metropolis  into  several  distinct  territories,  apportion- 
ing one  to  each  under  stringent  covenants  and  penalties  not  to 
interfere  with  each  other;  so  that  within  its  own  respective  and 
exclusive  district  each  company  might  charge  whatever  amount 
of  rates  upon  the  public  the  shareholders  chose  in  satis&ction  of 
their  own  selfish  purposes,  and  supply  any  given  quantity  of 
water,  more  or  less,  as  it  was  convenient,  and  of  any  quality, 
however  impure,  without  any  fear  that  the  inhabitants  would 
obtain  relief  from  this  unprecedented  and  intolerable  combi- 
nation by  seeking  another  source  of  supply*.    The  legislature 
never  could  have  contemplated,  or  even  thought  it  possible,  such 
an  arrangement  as  this  would  ever  be  entered  into,  to  the 
literal  destruction  of  the  social  freedom  of  the  inhabitants,  or 
even  the  shadow  of  such  an  abominable  coalition  would  have 
been  carefully  provided  against ;  and  the  public  would  have 
been  protected  from  the  indiscretions  and  inconvenient  rivalry 
of  the  companies  at  one  time,  and  their  oppressive  usurious  and 
uncontrollable  exactions  at  another. 

Here,  then,  is  the  point  at  which  it  must  be  decided,  as  to 
how  the  present  monied  position  of  each  company  has  been 
acquired;  how  the  vested  interest  of  each  have  been  esta- 
blished, and  how  secured*  They  cannot  claim  a  prescriptive 
position.  They  can  only  contend  for  a  commercial  standing, 
subject  to  the  same  influence  of  competition  as  they  them- 
selves waged  against  each  other  from  1810  to  1820.  Their 
vested  interests  in  the  water  supply  of  the  metropolis  have  un- 

*  The  power  and  vested  influence  of  the  existing  companies  was  such  as 
to  bay  up  any  new  project,  or  to  prevent  any  ntw  company  getting  a  bill 
through  parliament 
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doubtedl  J  been  established  in  their  own  ezdunTe  arrangemeats ; 
and  upon  the  intrinsic  worth  of  the  ooyeoaiite  ot  their  own  con- 
tract with  each  other  the  preminzn  Tahie  of  thmr  shares  must 
increase  or  diminish.    So  fiu*  then  they  evidently  cannot  look  to 
either  the  pablic  or  parliament  fer  any  proteetifOii  or  considaation 
as  a  right,  in  ref<Nence  to  the  piemiam  Tahie  of  their  property. 
I  know  it  may  be  assamed,  and  it  may  be  meet  for  the 
companies    to    expect,    that    competition,    under   reetrieled 
regulations    might,    under   existing    drcomstaaoesy   be  sob- 
mitled  to   by  the  public ;   or  the  present  companiea  may 
say,  let  ns  continue   to  supply  the   metiopoUs  with    water 
under  sudi  a  sapervision  on  bAalf  of  the  public  as  shall  £br 
the  fiitnre  insure  to  erery  house  an  abundance  of  pure  water 
on  such  an  improved  system  of  serrioe  as   the  adaptability 
of  our  phats  will  allow,  and  at  a  cost  to  the  inhabitants  as 
shall  not  exceed  a  fiur  ordinary  iatarest  on  our  present  gross 
and  any  required  increased  capitaL     Such  an  anangement 
as  the  latter,  they  may  say,  will  settle  the  question  at  once 
without  the  necessi^  of  raising  money  on  the  fixture  rates  to 
pay  us  off,  or  constructing  a  new  plant.    They  may  say  we 
will  bind  ourselves  to  afford  a  suf^ly  to  every  house,  and  ss 
pure  and  wholesome  as  it  can  be  obtained  under  any  new 
administrative  powers  of  control ;  by  continuing  ns  as  servants 
of  the  public,  you   will  not   interfere  with  rights   which  of 
necessity  were  founded  through  the  ignorairt  legislation  of  the 
past,  and  haye  grown  up  to  a  property  which  ought  at  least  to 
be  dealt  with  with  some  sympathy.    Our  property,  they  may 
further  say,  has  been  invested  for  the  social  good  of  the  com- 
munity, and  aldiough  one  portion  of  our  capital  which  hss 
from  time  to  time  been  employed,  was  obtained  by  rates  out  of 
the  public  purse,  and  although  another  great  portion  of  the 
whole,  now  charged  upon  the   public,  represents  works  not 
now  in  existence,  and,   consequ^itly,  of  no  Talne,   use,  or 
benefit  to  the  present  generation,  yet  we  (the  present  pro- 
prietors) have  either  purchased  our  shares  at  their  present  value, 
or  we  have  had  them  lefl  to  us  as  property  of  such  a  given 
value ;  and  why  should  that  value  be  depreciated  while  we  are 
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so  willing  as  we  now  pvofeas  to  be-«to  which  professions  we 
will  bind  oarselyes — to  place  the  future  supplj  of  water  on  such 
a  footing,  and  under  such  legal  supervisional  arrangements,  as 
shall  preclude  the  possibility  of  a  recurrence  of  any  abuse 
wbateTer,   either  in  the  system  of  rating,  management,  or 
mode  of  service  ?    To  all  this  I  say,  that  a  grave  legislative 
error  bas  been,  unfortunately  for  the  public  weal,  once  com- 
mitted.    In  the  first  instance  the  legSsliiture  most  wrongly  con- 
ceded  a  power  which  must  be  legislatively  rescinded.    The 
returns  of  the  mortal  scourge  which  lately  visited  this  most 
wretchedly  conditioned  city  impressed  upon  the  public  mind, 
with  unmistakeable  woe,  the  value  of  a  good  and  wholesome 
water  supplj  in  preserving  life  and  health.    In  the  truth  thai 
between  70,000  and  80,000  houses,  containing  a  population  of 
between  000,000  and  700,000  inhabitants  physically  emaciated 
and  morally  prostrated,  through  being  denied  a  first  natural 
necessity  and   public   right,   exists  a  serious,    a  fearful  re- 
Bponsibility ;   which    those    whose   imperative   duty  it  is  to 
remove  are  sacredly  bound  so   Vo  act,  as  to  effectually  wipe 
out  this  plague  spot  from  the  annals  of  the  poor,  and  to  pro- 
vide such  a  measure  as  will  for  ever  preclude  its  resuscitation. 
With  respect  to  the  depreciation  of  the  premium  value  of  the 
companies  property — such  a  property  as  it  really  is — such  pre- 
mium valae  is  clearly  open  to  the  influence  of  daily  changes, 
and  can  only  be  estimated  as  the  circumstances  upon  which  it 
is  based  will  permit ;  and  those  circumstances  are  such  as  can 
hardly  claim  consideration  in  any  way,  either  from  the  public 
or  the  legislature,  if  the  question  of  value  was  to  be  dealt  with 
upon  its  public  merits.     It  may,  however,  be  politic  on  public 
grounds,  t.  e.,  to  facilitate  the  attainment  of  a  great  public  good 
—to  afford  the  relative  positions  of  the  public  and  the  com- 
panics  to  be  considered  on  a  par,  and  on  one  hand  concede  to 
an  extent  the  imperious  claims  of  a  public  right  to  effectually 
and  for  ever  destroy  a  public  wrong ;  and,  on  the  other  hand, 
to  make  allowance  for  the  supposed  misplaced  confidence  of 
some  of  the  present  shareholders  of  the  companies,  in  an  in- 
vestment which   has    grown  commercially  valuable  on  that 
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public  wrong ; — ^I  will  so  oonsider  and  bo  ^alae  the  companieB' 
present  annual  income.  And,  as  regards  tfaeir  oontiniung  to 
hold  the  administration  of  the  metropolitan  water  soppljy  I 
contend  that  no  future  time  can  possibly  a£fbrd  a  more  &Tour- 
able  opportunity  than  the  present  for  the  government  to  resume 
that  power,  which  it  so  erroneously  applied  in  placing  the  water 
supply  in  the  hands  of  trading  bodies  in  the  first  instance. 
Under  this  impression,  I  believe  in  the  imperative  transfiv  of 
the  presoit  working  plants  from  the  companies  to  a  public  com- 
mission; and  will  test  the  value  of  such  plants  upon  commercial 
grounds  on  one  side,  and  public  convenience  on  the  other, — 
absenting  from  my  mind  for  the  moment  the  question  of  water 
being  a  public  property,  and  the  very  long  and  serious  public 
wrongs  inflicted,  the  social  rights  infringed,  the  physical  com. 
forts  compromised,  the  moral  laws  broken,  and  the  amount  of  life 
and  health  destroyed  through  its  having  been  subjected  to  com- 
mercial gains  and  a  capricious  power  of  controL  The  want  of 
legislative  foresight  on  behalf  of  the  public  on  one  hand,  and 
the  legislatively  unprotected  exclusive  arrangements  which  the 
companies  entered  into  amongst  themselves  on  the  other,  is 
clearly  manifest  The  aggrieved  party — ^tfae  public— have^  how- 
ever, a  remedy  left  open;  they  have  a  just  claim  on  the  legis- 
lature to  redress  their  grievances — even  if  no  other  course  was 
open — by  granting  such  fresh  powers  to  new  water  oompaDies 
as  would  insure  competition.  The  question  is,  therefore,  now 
open  for  the  public  to  say  whether  they  will  again  have  the 
water  supply  subjected  to  the  influence  of  ''competition  by 
private  enterprise,"  or  '^  municipal  regulations."  Past  expe- 
rience unquestionably  dictates  the  latter  course,  but  at  the  same 
time  the  present  companies  cannot  deny  the  right  of  the  public 
to  the  former;  and  in  purchasing  their  plants  the  public  aie 
justified  in  asking  the  companies  what  their  plants  would  be 
worth  in  ten  years  time,  provided  new  companies  w^e  introduced 
and  new  supplies  of  water  so  afforded  ?  And  experience  fitHn 
1810  to  1820  answers  the  question.  They  would  be  worth  little 
or  nothing !  This  competition,  however,  would  inconvenience 
the  public  by  continually  breaking  up  the  streets,  impediag 
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bti8i]i€88,and  occasioning  a  pnblic  annojance.    And  in  the  end 
it  -vrould  bring  all  the  companies  to  a  similar  necessity  as  1820 
witnessed — ^bat  with  this  difierence  to  the  companies,  that  such 
an  exclusive  and  obnoxious  arrangement  as  they  then  entered 
into,  would  not  be  left  open  for  adoption  again  in  the  granting 
of  any  new  acts  of  parliament     So  in  whatever  way  the  ques- 
tion is  settled,  all  monopoly  is  gone,  and  not  more  than  a  legiti- 
mate profit  upon  capital'  invested  could  be  gleaned  in  future. 
I  therefore  submit  that,  under  all  circumstances,  it  will  be  wise, 
independent  of  the  undoubted  right  and  power  of  the  public  to 
liave  the  water  supply  restored  to  municipal  control,  to  meet  the 
<M>mpanies  fairly,  and  give  them — and  not  bad  policy  on  the 
part  of  the  companies  to  accept  from  the  public — ten  years'  pur- 
chase of  their  present  net  revenue  for  the  transfer  of  all,  and 
only  their  working  plants — leaving  their  retired  or  rested  pro- 
perty, which  has  accrued  from  their  gains  on  water,  and  which 
is  known  to  be  very  considerable,  especially  that  of  the  New  River 
Company,  entirely  out  of  the  transaction,  to  their  own  benefit. 
Their  present  net  income  therefore  being  £.258,053  4s,  6d,, 
which  sum  being  multiplied  by  10  (ten  years'  purchase),  the 
amount  of  purchase  money  would  be  £.2,580,532  &*. 

This  presumptive  value  of  the  present  actual  working  plants 
of  the  companies  as  created  by  the  purchase  of  revenue,  would 
exceed  the  presumed  absolute  value  of  an  entire  new  plant  by 
jBiS80,592  5f.  I  therefore  think  such  an  offer,  if  made,  could 
not  be  considered  otherwise,  under  all  the  circumstances  con- 
nected with  the  general  question,  than  including  a  fair  respect 
for  the  vested  rights  of  all  the  present  shareholders. 

I  have  now  to  consider  the  purchase  of  the  respective  plants 
of  the  Hampstead  and  Kent  Water  Companies — the  fact  of  these 
two  companies  not  having  hitherto  been  included  in  the  accepted 
category  of  metropolitan  companies,  no  public  returns  have  been 
officially  made  by  them  upon  which  any  estimates  could  be  pre- 
sumed with  any  approximate  pretensions  to  a  valuation  of  their 

*  In  my  former  pablieations  I  have  estimated  the  amount  of  purchase 
money  on  a  presumed  rerenue,  based  on  the  net  income  of  the  companies 
of  1888,  without  any  subsequent  data  to  guide  my  ealoulations. 
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interests,  I  would  therefore  indade  tlie  puxchase  of  these  two 
plants,  with  the  oontinf^cies  incident  to  the  general  transfer  c£ 
the  whole  of  the  present  metropolitan  water  serrioe  to  the  adsii- 
nistrative  powers  of  a  pablic  oommission,  and  in  perfiscting  such 
present  senice  to  permanent  sanitary  uses;  for  which  oontingenr 
cies  I  will  allow  the  difierenoe  between  the  presumed  amonnt  of 
the  purchase  money  I  hare  proposed  should  be  paid  to  the  eight 
companies  and  ;e.3,000,000.  To  this  sum  I  will  add  £.2,000,000 
as  the  coat  of  a  new  continuoos  service  to  erery  house  for  do- 
mestic purposes,  making  together  a  total  of  jS.5,000/)OO^as  the 
extreme  necessary  outlay  for  establishing  the  future  water  supply, 
as  a  public  institution,  on  such  a  scale  as  would  amply  meet  all 
the  social  requirements  of  the  present  and  future  ages. 

I  would  here  add  my  humble  opinion,  that  to  attain  an  effi- 
cient continuous  seryice  a  uniform  force  and  motion  most,  ss  if 
taken  from  one  store  reservoir,  be  accomplished,  although  the 
supply  may  be  taken  from  seyeral  sources.  I  do  not  say  thst 
the  existing  plants  could  not  be  made  available  to  a  continaoss 
system,  but  I  will  venture  to  say  that  they  would  require  infiaiie 
alterations,  at  an  immense  cost,  to  make  them  answer  the  exi- 
gencies of  such  a  mode  of  service. 

I  will  now,  in  conclusion  of  this  letter,  briefly  show  how  I 
would  raise  the  requii-ed  sum  of  JC^,000,000  for  the  uses  of  the 
proposed  public  commission,  how  I  would  repay  the  same  and 
discharge  the  current  workii^  expences  of  an  efficient  water 
service,  and  afford,  at  the  expiration  of  a  less  period  than  90 
years,  under  good  management,  the  whole  of  the  metropolitan 
water  supply  at  the  bare  cost  of  conveyance,  and  withal,  not  re- 
quire so  large  an  avenge  rate  from  the  public — viz.,£A  Kk.  Hd^ 
— as  is  now  levied  by  the  present  companies. 

The  present  population  of  LcHidon  and  its  suburban  disttiots 
is  2,336,000.  The  mean  number  of  persons  to  every  house  on 
the  south  side  of  London  (according  to  the  r^istrar-general*s 
report)  is  six,  and  the  average  rental  of  the  house  is  £J25  -,  and 
on  the  north  side  8,  and  the  average  rental  of  the  house  is  JC.46. 

*  Myfonner  eatiniAtes  of  the  total  capital  required  hare  been  baaed  oo  Uie 
purohase  of  the  plants  of  eight  companies  only. 
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I  willy  therefore  (though  it  is,  in  fact,  rather  more),  take  the 
mean  number  of  persons  to  eveiy  house  throughoat  the  metro- 
polis at  Ij  and  by  dividing  the  number  of  inhabitants  by  the 
same,  the  number  of  houses  comprising  the  metropolis  will 
appear  as  888,71 4,  say  in  round  numbers  880,000. 

An  average  rate  of  JE.I  7#.  6c(.  (&•  l\d.  less  than  the  average 
rate  now  levied  by  the  companies  on  their  tenants)  levied  on 
930,000*  houses  would  produce  an  annual  revenue  of  £.453,750, 
^hich  sum  would  enable  the  proposed  public  commission  for 
improving  and  administering  the  future  water  supply  of  the 
metropolis, 

1<^.— To  raise  JE.5,000,000,  upon  its  debentures, 

at  four  per  cent £.200,000 

(or  to  establish  teaminable  annuities  on  the  same 
basis). 

2fMi.— -To  pay  the  current  working  expenses  of 
the  water  supply  to  880,000  houses,  affording  to 
each  house  175  gallons,  or  to  each  individual,  uf  a 
population  of  2,886,000,  25  gallons  daily,  at  an 
average  annual  cost  of  8s.  per  house.  Estimating 
the  cost  of  water  so  delivered,  to  each  dwelling,  in 
accordance  with  the  estimated  prime  cost  of  the 
water  supply  of  the  present  companies,  and  also  of 
the  proposed  supplies  of  the  new  schemes  now  under 

public  notice,  at  lid.  per  1,000  gallons,  say 183,000 

And  8r<f/y,  in  addition  to  the  above,  afford  an 
annual  rest  to  the  gradual  liquidation  of  the  princi- 
pal debt  of  £.5,000,000,  of  . 120,760 

£.453,750 


In  computing  the  number  of  houses  as  comprising  the  metro- 
polis at  330,000t  by  dividing  the  present  amount  of  population 

*  Taking  the  numbeT  of  hoates  as  here  stated  m  oompriBing  the  metro- 
polis, and  the  average  rent  of  each  house  to  he  JL^S  IDs.,  the  annual  rental 
of  the  whole  would  be  £.11»715,000.  And  taking  the  annual  revenue  of  the 
water  rate  at  what  I  have  stated,  mx.,  ^.457,700,  it  will  appear  that  the  cost 
of  a  water  supply  under  the  regulations  I  hare  suggested  would  at  first  be  as 
near  as  possible  Sf  per  eent.  on  the  gross  house  rental  of  tenanta  supplied. 

t  By  deducting  from  this  number  209,668  (the  number  of  tenements  now 
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by  the  mean  of  seven  peraons  to  a  hoitfe,  I  know  I  have  made 
an  extreme  number  of  tenants;  but  in  estimating  the  fatare 
annual  revenue  of  a  universal  water  supplj  by  an  average  nie 
of  27f.  6d.  on  that  number,  I  wish  it  understood  that  even  a 
greater  number  of  tenants  than  I  have  estimated  the  revenue 
upon  would  be  subject  to  the  rate  by  including  all  mano&ctories 
and  public  places. 

This  annual  liquidation  of  the  principal  debt  would  annually 
reduce  the  average  rate  of  27f.  6d,  in  proportion  to  the  amount 
of  its  product  set  aside  for  the  reduction  of  such  ddiit,  and  the 
fiscal  burdens  on  the  water  supply  would  thus  gradually  dimin- 
ish, till  the  whole  debt  was  progressively  paid  off,  and  the 
inhabitants  left  in  free  possession  of  a  natural  and  publie  right. 

I  fear.  Sir,  I  have  been  betrayed  intoHoo  great  a  loigth; 
should  you,  however,  deem  my  remarks  on  this  important  sub- 
ject worthy  of  further  insertion,  I  shaQ  have  pleasure  in  having 
afforded  them,  and  will,  in  another  communication,  b^  to  make 
some  observations  on  the  sources  available  as  a  new  water  sup- 
ply to  London,  and  also  on  the  water  bearing  stratum  of  chalks 
beneath  and  around  the  metropolis,  and  on  the  different  quali- 
ties of  the  water  contained  therein  at  different  places. 

I  have  the  honour  to  remam.  Sir, 

Your  obedient  Servant, 

JOHN  LOUDE  TABBEBNER. 

Londaih  Marehy  9, 18S0. 

•applied  with  water,  m  per  Sir  William  Clay's  statement)  it  wiD  appear,  evei 
if  these  supplied  tenemente  were  all  dwelling-houses,  wkiek  u  not  ikt  cate, 
that  70,332  houses  are  at  this  present  unsupplied  with  water.  And  as  the 
houses  so  unsupplied  are  of  the  Te^  worst  description,  and  crowded  with  the 
poorest  end  most  wi«tched  of  our  species,  it  is  not  improbable,  indeed  quite 
certain,  that  the  average  number  of  indiTiduals  dwelling  in  each  house  will 
exceed  ten.  If,  therefore,  we  multiply  the  number  of  unsupplied  houses^ 
viz  :  70382  by  10,  we  haye  more  than  700,000  of  our  metropolitan  populatioa 
without  that  first  indispensable  article  of  subsistence  — ^water ;  to  obtain  snj 
given  quantum  of  which  they  are  compelled  to  beg  or  steal,  or  barter  their 
existence  and  stinted  earnings  away  under  erery  social  disadTantage,  to 
secure  from  the  demoralising  stand-pipe,  the  publican,  the  huckster,  or  the 
baker  a  miserable,  and  it  may  be  said  an  unsnpporting  water  accommodslioiL 
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WATER  SUPPLY  TO  THE  METROPOLIS. 


TO   THE    BDITOB   OF  THE   "  DAILY   NEWS." 

Having  in  my  former  letters  endeavoured  incon- 
testiblj  to  prove  that  the  administration  of  our  present  metropo- 
litan water  supply  is  wrong  in  principle^  and^  to  the  common 
Gommanity^  bad  in  ^iTect ;  at  the  same  time  offering  suggestions 
as  to  a  future  titular  control  and  administrative  management, 
accompanied  with  a  presumed  practical  exemplification  of  the 
publicly  beneficial  results  to  be  derived  under  the  latter,  I  will 
now  observe  on  the  quantity  of  water  at  present  afibrded ;  and 
also  upon  that  which  is  additionally,  and  how  available,  within 
a  given  distance  of,  and  under  London ;  and  conclude  by  ex- 
plaining why  the  constituents  of  the  water  now,  and  of  that 
which  may  be  supplied  are  different  at  different  places. 

The  quantity  as  at  present  supplied  from  every  source  cannot 
be  correctly  arrived  at  with  any  degree  of  certainty.  A  presumed 
approximation  to  the  absolute  quantity  can  only  be  a  supposi- 
tion. I  vrill,  therefore,  first  avail  myself  of  Sir  William  Clay's 
statement,  that  the  eight  principal  water  companies  supply  44 
million  gallons  daily,  and  presume  the  respective  quantities 
supplied  by  the  Hampstead  and  Kent  companies,  by  the  deep 
borings  into  the  chalk  formation,  and  by  land-spring  pumps. 
I  will  apportion  a  given  quantity  as  the  supply  of  each  com- 
pany ;  but  in  doing  so,  it  must  be  understood  that  I  have  only 
the  dbtrict  of  each  to  guide  me  in  allotting  a  relative  supply  of 
the  whole  44  million  gallons  from  each.  The  annual  money 
disbursements  of  each  company  will  not  afford  a  correct  data  by 
which  such  relative  quantities  may  be  computed,  as  it  is  impos- 
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sible  to  say  how  such  disbursements  have  been  actually  applied, 
nor  have  I  any  other  data  which  will  answer  an  undoubted 
inference.  I  will,  therefore,  suppose  the  following  quantities  to 
be  at  present  derived  from  the  following  sources : — 

GaUons  cUilj. 

New  River  Company 20,000,000 

Chelsea  Company 3,250,000 

West  Middlesex  Company    3,750,000 

Grand  Junction  Company 4,000,000 

East  London  Company 7,500,000 

South  Lambeth  Company 2^500,000 

South  London  Company  and  Southwark  Company    3,000,000 

44,000,000 

Hampstead  Company    400,000 

Kent  Company   1,250,000 

Deep  wells,  called  Artesian  wells,  sunk  into  the 

chalk  formation 10,000,000 

Land-spring  pumps    3,000,000 

58,650,000 
To  which  I  will  add  catched  rain  water    1,350,000 

Making  a  total  quantity  of  water  afforded  for  all 
purposes  of 60,000,000 

This  quantity  distributed  equally  to  2,336,000  inhabitants 
would  afford  about  25J  gallons  to  each  daily.  Such  a  supply, 
if  pure,  appears  a  self-evident  good  one ;  but  what  are  the  ftcts 
pertaining  to  such  a  supply  in  detail  ?  First,  at  least  one>third 
of  the  whole  must  be  deducted  as  running  to  waste,  under  the 
intermittent  principle  of  supply,  leaving  40  millions  of  galloDS 
only  for  absolute  use ;  from  which  must  be  deducted  a  supply 
for  the  following  requirements : — 

For  horses  and  cattle  of  all  kinds  in  numbers  proportionate 
to  the  living  wants,  artificial  necessities,  and  workiDg  powers  of 
this  great  community. 
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For  slaughtering  purposes  of  every  description ;  for  distil- 
leries, breweries,  dyers,  manufactories,  hospitals,  prisons,  bar- 
racks, public  places,  water-closets,  watering  streets,  and  fires, 
&c.,  which  will  undoubtedly  take  one-half  the  40  million  gal- 
lons, leaving  for  domestic  purposes  but  20  million  gallons  daily, 
for  a  population  of  2,336,000,  about  60}  gallons  to  each  of 
390,000  houses,  or  an  arerage  of  about  8^  gallons  to  each 
individual  for  washing,  cleansing,  culinary,  drinking,  and  ablu- 
tionary  purposes ;  and  the  whole  of  a  quality,  with  the  exception 
of  a  fractional  portion,  utterly  nnfit  for  human  purposes,  espe- 
cially the  supply  on  the  south  side  of  London. 

From  these  figures  the  domestic  condition  of  the  lower  classes 
may  be  easily  supposed.  When  the  wealthier  classes  haye  taken 
their   required  portion  oat  of  the  above  stinted  whole,  the 
average  quantity  lef%  for  the  necessities  of  the  poor  will  indeed 
be  a  couzenaged  share ;  and  I  do  not  think  I  have  unfairly  con- 
jectured the  existing  truth.    Yet  this  miserable,  this  perishing 
supply,  as  a  whole,  costs  the  inhabitants  indirectly, — for  we  must 
include  the  necessary  receiving  cisterns,  butts,  &c. — half  a  miUion 
ofmoMy  annualli^,  independent  of  the  cost  of  cesspools,  which, 
under  an  efficient  system  of  water  supply  and  drainage,  might 
be  entirely  dispensed  with. 

I  will  now,  in  the  hope  of  aiding  in  the  attainment  of  a  better, 
more  abundant,  and  cheaper  supply  of  water  to  the  metropolis, 
beg  to  repeat  that  no  apprehension  need  be  entertained  in 
respect  ta  an  ample  additional  supply  not  being  available.  T  have 
no  hesitation  in  saying  that,  if  our  daily  necessities  were  such  as 
to  imperiously  require  a  further  supply  of  200,000,000  gallons, 
that  quantity  of  surface  water  alone,  suitable  for  domestic  pur- 
poses, might,  with  ordinary  engineering  exertions,  be  imme- 
diately conveyed  to  the  inhabitants  from  sources  within  a  thirty- 
five  mile  radii  of  London. 

The  average  annual  depth  of  rain  which  falls  in  the  vicinity 
of  the  metropolis  is  21  inches ;  and,  if  we  allow  even  one-half  to 
be  taken  up  by  evaporation,  though  but  a  third  of  the  whole  is 
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the  proportion  supposed  to  be  so  taken  up  and  absorbed  in  the 
sustenance  of  the  vegetable  kingdom^  we  have  10|  inches  per- 
colating into  the  earthy  and  by  its  own  gravity  finding  vent  in 
the  surface  channels  thereof;  and  if,  by  contouring  the  sur^ 
rounding  country,  and  taking  the-  vales  of  the  surface,  large 
bodies  of  water  might  be  collected  and  stored  in  various  parts 
from  the  innumerable  land  springs  which,  in  those  natural 
catchments,  flow  as  the  concentrated  drainage  of  the  sorrounding 
surface  elevations.  The  water  so  collected  would  vary  in  quality 
according  to  the  chemical  properties  of  the  different  strata  it 
percolated  through,  but  generally  speaking  it  would  be  good  for 
household  purposes,  more  especially  in  the  south-western  dis- 
tricts, where  a  gravel  stratum  extends  over  a  vast  area.  In 
cases  o{  long  drought,  however,  a  permanency  of  supply  from 
such  sources  would  naturally  &il,  unless  store  or  artificial 
catchments  were  constructed  sufficiently  large  to  make  a  pro?i- 
sion  in  times  of  heavy  falls  of  rain,  against  such  certain 
casualties;  and  I  only  allude  to  such  sources  of  supply  as 
introductory  remarks  to  the  larger  supplies  more  directly  avail- 
able and  more  strikingly  afforded  from  the  chalk  structore 
around  London.  The  many  adjacent  surface  rivers  all  take 
their  rise  from  the  springs  of  the  upper  portions  of  the  chalk 
formation,  which  extends  under  London  beneath  the  alluvial 
deposits,  and  crops  out  to  a  greater  or  lesser  extent  around  os, 
forming  what  is  commonly  called  the  London  basin,  the  whole 
area  of  which  is  nearly  4000  square  miles — t.  e.,  that  portion  of 
the  chalk  structure  which  may  properly  be  termed  the  London 
basin,  of  which  area,  as  nearly  as  possible,  1200  square  miles 
crops  out  and  forms  the  elevations  of  Hertfordshire,  Hamp- 
shire, Surrey,  and  adjoining  counties.  By  taking  the  whole  of 
the  exposed  surfiu^  of  the  chalks  in  Cambridgeshire,  Noi^ 
folk,  &c,,  there  is  an  exposed  area  of  the  formation  of  about 
4000  square  miles,  but  that  portion  of  the  chalk  surfiice  which 
may  be  correctly  taken  as  forming  the  London  basin — t.  €.,  that 
portion  of  the  formation  which  forms  a  catchment  available  to 
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the  metfopolis — must  be  computed  from  a  circle  of  altitudes 
forming   the  highest  points  of  the  chalk  structure,  the  sur&ce 
within  which  is  the  area  of  the  London  basin,  and  the  exposed 
surface  of  the  chalk  within  such  given  area  is,  as  I  have  before 
said,  about  1200  square  miles.     A  portion  of  this  latter  area  is 
what  is  geologically  called  the  block  or  back  chalk,  and  is  imper- 
Tioos;  consequently,  the  rain  which  falls  upon  it  flows  over  its  sur- 
face on  to  the  stratified  portion  of  the  chalk  surface,  into  and  down 
the  fissures  of  which,  with  the  exception,  of  course,  of  what  is 
evaporated,  it  percolates  into  the  depths  of  the  formation.     It 
is  from  the  springs  in  the  declivities,  or  surface  vales  of  the 
chalk,  within  the  altitudes  above-mentioned,  that  the  Kennet, 
Lodden  Auborne,  Brent,  Colne,  Yerulam,  &;c.,  &;c.,  Wey,  Mole, 
Wandle,  Ravensbome,  &c.,  Rodding,  Lea,  Stort,  Ware,  &c., 
in  all  about  twenty  rivers,  take  their  rise  and  flow  in  a  metro- 
politan direction,  receiving  in  their  course  the  natural  surface 
drainage  of  the  land  strata,  and  forming  tributaries  to  the  river 
Thames, — the  trunk,  or  general  catchment  of  the  surrounding 
country, — through  which  it  winds  its  serpentine  course.     Fi'om 
several  of  these  rivers  the  water  supply  of  London  may  be 
improved.    Several  schemes  propose  new  and  independent  sup- 
plies from  different  parts  of  the  trunk  river  j  another  from  one 
of  its  tributaries,  the  river  Wandle;   others  to  improve  the 
supplies   of  existing  companies  from   the  Ware,  Stort,  and 
Rodding.     Another  scheme  proposes   to  sink  shafts  into  a 
declivity  of  the  chalk  formation  at  Bushey  Mead,  in  the  Yale 
of  the  Colne,  where  it  is  proposed  to  raise  sufficient  water  to 
sapply  some  of  the  northern  districts  of  London.     Another 
similar  scheme  has  been  suggested  to  supply  the  south  side  of 
London  from  shafls  sunk  into  the  chalk  formation  on  the  line  of 
the  South  Eastern  Railway.    I  will  just  add  that  there  are 
numerous  plentiful  springs  of  beautiful  water  in  the  vales  or 
declivities  within  the  surface  area  of  the  London  basin,  gushing 
forth  and  lost  in  the  natural  channels  around,  which  might,  by 
A  careful  contour,  be  diverted  into  available  sources  of  supply. 
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In  reference  to  the  gross  quantity  thus  derivable  from  the 
various  sources  here  alluded  to,  it  is  supposed  that  from 

QaUons  daily. 
The  river  Thames  above  tidal  infiuence  might  be 

taken 100,000,000 

From  the  river  Wandle    27,000,000 

From  the  river  Yerulam  and  adjacent  waters. . . .     15,000,000 

From  the  chalk  springs  at  Bushey  Mead 8,000,000 

From  the  rivers  Ware,  Stort,  Rodding,  and  the 
shafts  sunk  into  the  chalk  formation,  additional 
supplies  might  be  added  to  the  existing  services 
of  the  New  River  and  East  London  Companies 

of  10,000,000 

From  the  chalk  stratum  on  the  east  and  south  of 

London,  bj  sinking  shafts,  as  at  Bushey  Mead .     10,000,000 
From  Rivers  Cray,  Ravensborne,  and  diverted 
springs   2,000,000 

172,000,000 
Surface  catchments,  say  at  least 28,000,000 

200,000,000 

I  must  not  be  supposed  as  advocating  the  entire  collectioQ  of 
all  these  waters.  I  merely  show  that,  if  necessitated,  we  might 
have  them.  In  reference  to  an  improved  general  water  supply 
to  the  whole  of  the  metropolis,  supposing  surface  water  to  be 
solely  sought,  I  will  here  observe  that,  whether  such  improved 
supply  be  obtained  from  one,  two,  three,  or  more  sources,  all 
should  be  conveyed  to  one  grand  water  store  at  the  highest  point 
of  Hampstead  for  a  continuous  service  to  all  London :  evoi  the 
New  River,  if  continued  as  a  portion  of  the  domestic  supply, 
should  also  be  diverted  to  the  great  store  reservoir  or  reservoirs, 
for  it  would  be  necessary  to  have  two  at  least  A  similar 
arrangement  should  be  effected  on  the  Surrey  side  of  London  if 
necessary;  but  I  am  of  opinion  that  from  the  Hampatead  ele* 
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vation  an  abandant  supply  might  be  afforded  both  to  the  south 
and  north  of  the  metropolis;  and  in  the  construction  of  the  new 
Westminster  bridge  an  aqueduct  or  aqueducts,  of  ample  dimen- 
sions to  carry  the  supply  for  the  south  side  over  the  Thames, 
might  be  made  without  damaging  the  architectural  design  of  the 
bridge ;  or  the  supply  for  the  south  side  might  be  carried  over 
the  Thames  at  the  different  levels  of  the  several  bridges  by 
means  of  iron  mains.  The  reservoirs  at  Hampstead  should  be 
divided  into  compartments  to  facilitate  cleansing  and  keeping 
the  water  in  motion,  and  thence  a  uniform  hydrostatic  force 
should  be  attained;  thus  a  universal  continuous  supply  of  water 
to  every  room  of  every  house  throughout  the  metropolis  and  its 
suburban  districts  might  be  obtained,  and  fire  brigades,  &c.,  su- 
perseded. Such  an  undertaking  would,  I  am  aware,  involve  the 
necessity  of  considerable  lifting  power ;  but  no  waste  whatever 
would  ensue,  and  I  believe  the  whole  cost  upon  the  required 
supply  would  not  exceed  l^^^.  per  thousand  gallons,  even  if 
every  drop  was  filtered. 

I  will  now  proceed  to  say  what  may  be  done  in  another  form 
— I  mean  by  sinking  wells  into  the  depths  of  the  chalk  forma- 
tion beneath  London,  whence  I  persevere  to  contend  that  an 
inexhaustible  supply  of  wholesome  water  may  be  obtained.  Not 
that  I  expect  effectually  to  impress  such  a  conviction  on  the 
public  mind,  for  between  the  self-interested  views  of  some,  the 
prejudices  of  others,  and  perhaps  I  may  add  the  inexplicable 
doubts  of  most,  this  important  available  acquisition  to  the  water 
supply  of  the  metropolis  is  burdened  with  such  a  weight  of  mis- 
cordance,  that  I  fear  much  time  will  be  lost  ere  the  invaluable 
truth  will  be  allowed  to  develop  itself. 

To  afford  a  comprehensive  explanation  of  the  action  of  hydro- 
static laws  within  this  immense  water-bearing  stratum,  would 
occupy  more  space  than  you  could  possibly  apportion  to  me.  I 
willy  however,  attempt  to  make  myself  understood  with  as  much 
conciseness  and  brevity  as  possible.  Opinions  upon  this  most 
interesting  topic  vary,  and  diverge  to  different  theoretical  results ; 
and,  I  am  sorry  to  say,  the  best  of  feeling  has  not  been  at  all 
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times  exhibited  in  the  expressions  of  those  who  have  been  sop- 
posed  to  be  the  most  intelligent  on  the  subject,  when  their  vievs 
have  been  opposed  and  practically  refuted.  I  shall  not,  how- 
ever,  digress  to  discuss  the  personal  views  of  any  indiyidnai, 
farther  than  may  be  essential  to  illustrate  my  own.  And  should 
I  use  any  untenable  remarks,  wrongly  ai^ue  any  portion  of  the 
question,  or  use  any  assertion  unsupported  by  practical  fiu^ts,  I 
shall  feel  happy  to  be  corrected,  for  it  is  truth  alone  I  am 
desirous  to  develop  to  the  public. 

There  are  those  who  tuperfidaUy  denounce  the  possibility  of 
obtaining  water  subterraneoudy  for  the  use  of  the  inhabitants  of 
London,  as  a  wild  and  visionary  hope — ^there  are  those  who, 
upon  the  mere  faith  of  such  denunciation  alone,  proclaim  the 
impossibility  of  such  an  accomplishment — there  are  others  who 
say  there  is  in  such  an  idea  **  a  degree  of  extravaganoe  and 
*^  opposition  to  nature" — and  others  who  declare  that  the  water 
contained  in  the  chalk  is  all  being  pumped  out  ofitj  and  contend 
that  that  which  remains  is  impregnated  with  the  present  sea 
water — and  there  is  one  gentleman  who  supports  both  the  last 
theories,  while  he  writes  as  follows,  and  affirms  and  contradicts 
a  position  in  the  same  breath : — 

^^  When  many  wells  were  sunk,  and  powerful  steam  engines 
"  were  erected  to  raise  this  water,  as  soon  as  more  was  lifted 
^^  than  could  be  supplied  through  the  small  pores  of  the  chalk 
'*  underlying  the  London  clay,  the  level  of  the  water  was  gra- 
<*  dually  reduced  to  its  present  depth  of  47  feet  below  the  sea; 
**  and  the  same  fissures  which  formerly  served  as  a  partial  outlet 
'^  for  the  upland  water  became  the  means  of  admitting  sea  water 
<<  to  replace  that  thus  abstracted." 

Now,  one  moment's  reflection  will  lay  bare  to  the  most  ordi- 
nary mind  the  fact  that,  if  by  pumping  out  the  water  of  the 
chalk  formation  its  levels  therein  had  been  reduced  to  47  feet 
below  the  sea,  and  that  if  the  same  fissures  which  formerly 
served  as  an  outlet  for  the  upper  chalk  water  became  receivers 
of  the  sea  water  into  the  chalk  formation,  it  is  quite  certain  that 
the  sea  water  so  admitted  would  as  constantly  raise  the  water 
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level  in  the  chalk  bj  constant  repletion  from  the  sea  as  the 
abstraction  alluded  to  would  lower  it!  Yet  this  gentleman  and 
others,  to  whom  I  have  made  allusion,  would  have  it  at  the 
same  time  believed  that  the  depression  of  the  mater  level  in  the 
chalk  continues. 

I  would  satisfy  myself  by  saying  to  all  this,  that  I  am  bound 
to  entertain  such  descants  as  mere  assertions  only,  unsupported 
by  any  really  logical  or  practical  deductions,  but  which,  how- 
ever, I  will  in  the  course  of  my  letter  logically  refute. 

I  have  before  described  the  surface  area  of  the  London  basin, 
within  which  all  the  surface  rivers  rise,  and  directly  flow  towards 
the  metropolis.  The  vale  of  the  whole  chalk  structure  is  beneath 
London,  and  a  considerable  portion  of  the  rain  and  snow  waters 
which  fall  upon  the  exposed  surface  of  the  chalk  within  the 
inclinations  of  the  basin  naturally  percolates  into  its  depths, 
whence  I  contend  that  a  supply  of  water  may  be  obtained  for 
all  the  requirements  of  a  population  many  times  larger  than 
London  now  contains. 

Formerly  most  of  the  deep  wells  of  London  were  sunk  only 
into  the  sand  bed  above  the  chalk,  the  water  of  which,  in  some 
instances,  overflowed  the  surface ;  but  the  quantity  of  water 
contained  in  the  sand  being  limited,  receiving  the  greater,  indeed, 
nearly  the  whole  of  its  supply  from  the  fissures  of  the  chalk 
elevations  beneath  the  alluvial  deposits,  as  the  abstraction  thereof 
has  from  time  to  time  increased,  the  wells  have  ceased  to  over- 
flow; and  the  repletion  being  very  limited  from  the  upper  chalk 
fissures,  a  permanent  diminution  of  the  supply  from  that  source, 
— t.^.,the  sand  bed, — as  the  number  of  welk  sunk  into  it  have 
increased,  is  but  a  natural  result ;  but  it  is  very  diflerent  with 
the  chalk  stratum  as  regards  quantity  of  supply,  and  means  of 
repletion  as  abstraction  increases.  I  at  once  admit  the  fiict  that 
the  apparent  level  of  the  water  in  the  chalk  has  lowered  within 
the  last  50  years,  and  it  would  be  a  contravention  of  common 
sense  to  reason  otherwise;  but  the  reason  why  the  supposed 
level  of  the  water  has  so  materially  lowered,  I  will  with  defer- 
enoe  attempt  to  show. 
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The  stractaral  form  of  the  chalk  is  imdukted  on  its  gor&oe 
beneath  the  alluyial  deposits,  as  the  land  sor&oe.  The  chalk 
rises  in  one  place  to  within  100  feet  of  the  latter,  in  another  place 
to  within  200  feet,  in  another  it  is  not  reached  till  within  900 
feet,  and  in  another  not  till  within  500  feet  of  the  land  sar&oe, 
and  so  on.  In  fact  it  is  hill  and  dale  throoghout  under  the 
alluvial  deposits,  as  the  land  surface  is  hill  and  dale  aroond  ns. 
Into  these  elevations  of  the  chalk  beneath  London  its  fissures 
ascend,  as  they  also  descend  into  the  depths  of  its  fonnation, 
immediately  beneath  which  is  another  bed  of  green  sand  which 
also  crops  out  with  the  chalk  around  us,  and  its  sui&ce  area  is 
also  open  to  receive  the  rain.  Beneath  thb  lower  sand  bed  is 
another  impervious  formation  called  the  weald  day,  similar  to 
the  body  of  clay  above  the  upper  sand  bed,  which  lower  body 
of  clay  prevents  the  water  percolating  lower  down  into  the 
bowels  of  the  earth,  as  the  plastic  or  London  day  above  pre- 
vents the  water  of  the  land  or  surface  strata  percolating  into  the 
sand  and  chalk  formations  between  the  two  bodies  of  clay:  thus 
the  sand  and  chalk  formations  become  independent  water  bear- 
ing strata,  cropping  out  (with  the  exception  of  the  sand  bed 
above  the  chalk,  the  outcrop  of  which  is  very  trivial)  to  the 
surface  around  London,  there  receiving  the  rains  of  heaven, 
which  by  its  own  grayity  percolates  into  the  fissures  and  depths 
of  the  chalk,  and  also  into  the  depths  of  the  lower  sand  bed. 
The  hydrostatic  pressure  thus  naturally  brought  to  bear  in  the 
chalk  forces  the  water  into  its  varied  fissures — ^the  greater  portion 
into  the  depths  of  its  structure,  and  some  into  its  devations — 
from  the  latter  of  which  they  empty  themselves  into  the  upper 
sand  bed  fi^m  the  declivities  of  such  elevations.  It  is  thus  that 
the  sand  beds  above  the  chalk,  and  that  the  upper  portion  of 
the  chalk  formation  beneath  the  alluvial  deposits,  become  par- 
tially charged  with  water. 

Before  any  Artesian  borings  were  made  dther  into  the  sand 
or  chalk  formations  both  were  full  of  water,  and  when  first 
tapped — if  I  may  use  such  a  term — the  water  rose  to  thesurftoe, 
but  as  the  number  of  wells  increased  that  overflow  ceased;  and  as 
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the  borings  were  extended  deeper  into  the  chalk,  the  hydrostatic 
pressure  which  forced  the  water  into  its  elevations  became  re- 
daced  in  power,  and  the  quantity  of  water  in  the  sand  diminished ; 
and  as  the  wells  into  the  chalk  were  deepened  and  increased  in 
namber,  the  partial  quanti^  of  water  contained  in  the  upper  fis- 
sures descended,  and  thus  the  apparent  great  depression  of  the  water 
in  the  chalk  we  have  heard  so  much  about  has  been  occasioned. 
This  depression  is  not  to  be  estimated  as  of  the  great  body  of 
water  contained  in  the  chalk,  but  merely  as  the  lowering  of  that 
portion  of  the  water  contained  in  the  upper  fissures,  which  were 
first  and  are  now  partially  charged  with  water  by  its  own  natural 
force.    This  depression,  however,  vai*ie8  as  the  average  quantity 
of  rain  and  snow  falling  upon  the  outcrop  varies;  and  as  the 
pressure,  consequent  upon  the  quantity  of  rain  and  snow  so 
falling,  which  forces  the  water  into  the  fissures  of  the  chalk  ele- 
vations varies,  so  will  the  quantity  of  water  in  those  elevations, 
and  in  the  sand  bed  above,  vary,  till  the  abstraction  of  the  water 
from  the  depths  of  the  chalk  becomes  so  great  altogether  as  to 
reduce  the  general  body  of  water  in  the  formation,  and  so  reduce 
the  pressure  which  now  sustains  it  in  the  elevations. 

I  have  by  me  diagrams  showing  these  elevations  of  the  chalk 
structure,  which  I  purpose  publishing,  with  a  fuller  explanation 
than  I  can  possibly  give  through  your  valuable  columns,  as  to 
the  capabilities  of  this  water-bearing  stratum  to  yield  an  abundant 
and  an  inexhaustible  supply  of  water  to  the  metropolis — I  affirm 
abundant  and  inexhaustible,  for  so  long  as  the  rain  continues  to 
fall  repletion  will  always  and  for  ever  be  afforded.  And  the  green 
sand  bed  beneath  the  chalk  will,  upon  the  same  principle,  always 
be  charged  with  water,  and  by  boring  through  the  chalk  the 
water  of  the  lower  sand  formation  might  also  be  obtained. 
There  are,  however,  many  circumstances  in  making  arte- 
sian borings  into  the  chalk  for  water,  which  tend  to  create 
doubts  and  difficulties.  In  many  instances  borings  have 
been  made  into  the  elevations  of  the  chalk,  and,  as  will 
already  have  appeared  to  the  mind  from  what  I  have  said, 
not  been  successful  in  obtaining  water.  In  other  instances, 
water  has  been  at  first  obtained,  and  then  lost.     The  occur- 
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rence  of  all  these  casualties  is  certain,  till  the  stractoral  form 
of  the  chalk  becomes  better  understood.      An  elevatioii  of 
the  chalk — a  perfect  ridge  indeed — extends  round  from  Mill- 
bank -street,  Westminster,  Seven  Dials,  St.  George's,  Clerken- 
well,  Brick-lane,  Tower-hill,  and  the  well  of  the  Rojal  Mint 
penetrates  its  declivity.     There  are  also  other  difficulties  in 
boring  at  Brentford ;  it  would  appear  that  an  elevation  of  the 
block  or  back  chalk  is  met  with  there.     Again  at  Hampstead, 
thej  have  gone  a  great  depth,  and  only  obtained  a  partial 
supply  of  water ;  but  although  their  depth  is  veiy  great  from 
the  surface,  yet  they  are  not  so  deep  into  the  chalk  fonnatioo 
below  Trinity  datum  as  the  well  at  Trafalgar-square;  and  if 
they  continue  to  bore  into  the  depths  of  the  chalk  they  will 
undoubtedly  obtain  abundance  of  water.     It  is  an  accepted 
opinion  that  by  sinking  a  shaft  at  Trafalgar-square,  similar  to 
the  one  they  have  sunk  at  Hamptead,  a  body  of  water  sufficient 
for  the  supply  of  the  city  of  Westminster  might  be  obtained; 
and  any  one  who  is  acquainted  with  the  vale  of  the  chalk  for- 
mation, as  there  evidenced,  would  not  doubt  the  practical  valne 
of  such  an  opinion.     With  respect  to  the  sand  bed  above  the 
chalk  yielding  an  abundant  supply  of  water  independent  of  the 
chalk,  as  is  maintained  it  does  by  some,  the  facts  may  also  be 
freely  tested  at  the  Trafalgar  Square  works :  by  there  stopping 
the  bore-pipe  into  the  chalk  and  bringing  the  pumps  to  bear  on 
the  strata  of  the  sand  bed  alone,  the  abstraction  will  dry  the 
well; — unstop  the  bore-pipe  into  the  chalk,  and  the  water  cannot, 
to  any  appreciable  extent,  be  lowefed. 

It  has  been  accepted  as  a  truth,  in  prejudice  to  the  certaintj 
of  obtaining  water  from  the  chalk,  that  Messrs.  Barclay  and 
Messrs.  Calverts,  the  brewers,  are  compelled  to  work  alternate 
days  in  consequence  of  their  wells  being  subservient  to  the 
abstraction  of  each  other.  It  is  well  known  that  all  wells  sank 
only  into  the  sand  formation  affect  each  other ;  indeed,  from 
the  pervious  character  of  the  formation,  it  would  be  impossible 
it  should  be  otherwise ;  and  when  both  these  firms  first  sunk 
their  wells  into  the  sand  bed  only,  they  undoubtedly  did  affecl 
each  other,  but  since  Messrs.   Barclay  subsequently  extended 
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their  bore  pipe  into  the  chalk  formation,  they  have  received  an 

abundant  supply  of  water,  while  Messrs.  Calverts  have  not  in 

the  least  affected  them.     It  is  trae,  however,  that  the  well  of 

Messrs.    Barclay  has  for  some  time  past  somewhat  diminished 

\n  its  yield  of  water,  but  the  cause  has  been  lately  discovered. 

When  they  first  bored  into  the  chalk  to  improve  their  supply 

of  vaier^  they  continued  to  avail  themselves  of  the  water  in  the 

sand  by  perforating  the  pipe  which  passed  through  the  same, 

to  allow  the  water  contained  in  the  sand  to  percolate  through 

into  the  well ;  the  consequence  was  that  the  sand  also  percolated" 

through  and  precipitated  into  the  bore  pipe  of  the  chalk,  and 

therein  became  consolidated  to  an  extent  of  73  (eetf  stopping 

the  free  emission  of  water  from  the  fissures  of  the  chalk.    The 

bore  pipe  of  the  chalk  has  lately  been  cleaned  out,  and  the  level 

of  the  water  in  the  well  immediately  rose. 

Messrs.  Calverts  still  pump  from  the  sand  bed  only,  and, 
consequently,  are  liable  to  difficulty  and  a  deficiency  of  water. 

As  regards  the  construction  of  an  Artesian  plant  throughout 
London,  I  know  it  has  been  asserted  and  held  forth,  that  the 
expenses  of  the  working  powers  of  such  a  water  service  would 
be  enormous.  To  those  who  are  practically  acquainted  with 
this  part  of  the  question,  it  is  unnecessary  to  say  anything. 
And  I  shall  merely  add,  that  it  would  not  cost  more,  if  so 
much,  as  any  other  scheme  propounded,  in  proportion  to  the 
extent  and  magnitude  of  the  undertaking.  A  continuous  high 
service  supplied  by  an  Artesian  plant,  would  be  most  simple 
and  most  eflicient. 

I  find,  Sir,  I  must  conclude,  though  I  hoped  to  convey  in 
this  communication  my  remarks  upon  the  properties  of  the 
chalk  water  at  difierent  parts  of  its  formation,  which  remarks 
will  tend  to  substantiate  observations  I  have  herein  advanced 
as  facts ;  I  must,  therefore,  beg  permission  to  forward  another 
letter  for  insertion  in  your  columns. 

And  remain,  Sir,  your  very  obedient  Servant, 

JOHN  LOUDE  TABBERNER. 

London,  March  13,  1850. 
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WATER    SUPPLY    TO    THE    METROPOLIS. 


TO   THK    BDITOB    OP  THB   "    DAILT   NKWB." 

Sir, 

In  continuation  and  in  conclosion  (for  the  present  at 
least)  of  my  correspondence  on  the  all-important  question  of  as 
improved  metropolitan  water  seryice,  I  will  explain  whj  the 
water  of  the  chalk  formation  differs  in  its  constituents  at  different 
places,  and  at  the  same  time  testify  that  the  water  in  the  deep 
wells  under  London  is  not  impregnated  with  sea  water ;  and,  in 
doing  so,  substantiate  mj  former  observations  in  reference  to  the 
chalk  structure  being  a  medium  in  which  the  rains  of  Heaven 
collect  and  form  a  continuous,  inexhaustible,  and  wholesome 
source  of  water  supply  available  to  the  uses  of  this  great  and 
populous  city. 

It  is  necessary,  in  the  first  instance,  to  give  an  analysis  cithe 
water  of  the  chalk  as  obtained  at  different  places ;  I  will,  there- 
fore, make  use  of  the  water  as  raised  from  the  respective  wells 
at  the  government  works,  Trafalgar  Square,  at  the  Brewery  of 
Messsrs.  Combe  and  Delafield,  at  the  Royal  Mint,  and  6om 
the  chalk  formation  at  Bushy  Mead,  near  Watford,  to  which  I 
will  add  the  analysis  of  the  water  of  the  river  Thames,  above 
and  within  the  influence  of  the  London  sewerage,  as  containing 
chalk  water. 

Water  from  the  chalk  formation  Bushy  Mead,  near  Watford : 


Grains. 

Carbonate  of  lime 

.     19.54 

Sulphate  of  lime  . 

0.94 

Grains. 

Hardening  oonatituents  . 

.    2a48 

Chloride  of  todinm 

.  Common  salt 

1.90 

Carbonate  of  iron 

1.32 

Solid  contents,  per  gal    .  '2d.70 
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Water  from  the  Trafelgar-square  deep  well : — 


arains. 

Carbonate  of  lime 

.  8.255000 

Carbonate  of  magnesia      .  2.254000 

Hardenmg  oonstituents 

.     6.609000 

Chloride  of  sodium 

.   Common  salt 

.  20.068500 

Phosphate  of  lime 

.    0.034041 

Sulphate  of  potassa 

.  13.671000 

Sulphate  of  soda 

.     8.749300 

Phosphate  of  soda  . 

.     0.291000 

Carbonate  of  soda 

.  18.048800 

Silicic  acid       . 

.     0.971000                                 V 

Ai>ocrenio  acid 

.     0.098700 

Crenio  acid 

.    0.187200 

ExtractiTe  matter 

.     0.672000 

.  42.673041 

\             .         •         • 

Solid  contents,  per  gal.      .  68,240641 


Water  from  the  deep  well  at  Messrs.  Combe  and  Delafield's 


brewery  : — 


Grains. 

C  arbonate  of  lime 

6.18 

Carbonate  of  magnesia 

.      1.08 

Hardening  constituents 

Chloride  of  sodium  . 

.   Common  salt 

Phosphate  of  lime. 

.      0.19 

Perphosphate  of  iron    . 

.      0.24 

Sulphate  of  soda  . 

.    24.25 

Carbonate  of  soda. 

.     11.68 

SiUcicaoid   . 

.       0.44 

Solid  contents,  per  gal. 


Grains. 
.  7.26 
.     12.74 


36.80 


66.80 


Water  from  the  deep  well  at  the  Royal  Mint: — 


Carbonate  of  lime. 
Carbonate  of  magnesia . 


Chloride  of  sodium 
Sulphate  of  soda 
Carbonate  of  soda 
Silica     . 
Organic  matter 
Iron 
Phosphoric  acid 


Grains. 
8.60 
1.60 


■  Hardening  constituents 
Common  salt 


18.14 
8.63 
0.50 

I  traces. 


Solid  contento,  per  gal. 


Grains. 
.  6.00 
.    10.68 


22.27 
37.80 
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Water  from  the  river  Thames  above  the  infloence  of  London 

sewerage : — 

Oraina. 
Carbonate  of  lime  .  12.75946 

Carbonate  of  magnesia  1.02711 

Sulphate  of  lime        .        .     0^078 
Chloride  of  calciom  .         .     1.75021 

Sulphate  of  potash    .        .    0.66704 
Sulphate  of  soda  .     2.00011 

SUicio  acid        .  0.27814 

Phosphorio  acid        .         A 
Carbonate  of  oxide  pf  iron  V    traces. 
Alumina   .        .  .1 


-  Hardening  constitnents 


Grains. 

.  l.!U»7.M 


Soluble  organic  matter      .    2.28586 
Insoluble  organic  matter  .     1.10488 


-  Organic  matter    . 
Solid  contents,  per  gal. 


.    2MU9 
.    3.48019 


.  2^40889 

Water  from  the  river  Thames  within  the  influence  of  London 


sewerage : 

Carbonate  of  lime 
Chloride  of  calcium 

Chloride  of  sodium 
Sulphate  of  potash 
Sulphate  of  soda 
Chloride  of  magnesia 
Silicic  acid 
Phosphoric  acid  . 
Alumina     . 

Soluble  organic  matter 
Insoluble  ditto    . 


Grains. 
8.1165 
6.1165 


0.2605 
8.1052 
0.0708 
0.1239 

traces. 


Hardening  constituents 
Common  salt 


2.3880 
4.6502 


Organic  matter 

Solid  contents,  per  gal. 


Grains. 
15/»06 
2^723 


,    3.5TS4 
28,0385 


With  respect  to  the  action  of  all  the  constitaents  I  have 
noted  as  hardening  the  water,  I  am  aware  that  doubts  may  be 
entertained  as  to  the  fact  of  their  being  hardening  constituents. 
The  conclusion  that  they  are  so,  however,  is  the  result  of  long 
and  deep  investigation  by  a  very  able  practical  chemist ;  and  I 
have  not  ventured  to  put  them  forward  as  such  without  being 
fortified  with  the  capability  of  substantiating  such  conclusion. 

The  constituents  of  the  chalk  water  from  the  above  four 
sources  vary,  it  will  be  perceived,  in  quantity  and  number 
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moBt  remarkably.     The  Watford  water  is  nearly  four  times 

as  hard  as  the  water  of  the  Trafalgar  Square  well ;  nearly  three 

times  as  hard  as  the  water  of  Messrs.  Combe  and  Delafield's 

well,  and  four  times  as  hard  as  the  water  of  the  Royal  Mint 

well — the  three  latter  containing  counteracting  (t.  e.  soilening) 

constituents,  while  the  Watford  water  contains  none  whatever. 

The  Watford  water  contains  but  nearly  2  grains  of  common 

salt,  and  in  all  4  constituents ;  the  Trafalgar  Square  well  water 

contains  better  than  20^  grains  of  common  salt,  and  in  all  12 

constitaents ;  the  well  water  of  Messrs.  Combe  and  Delafield 

contains  12^  grains  of  common  salt,  and  in  all  8  constituents ; 

and  the  Royal  Mint  well  water  contains  10^  grains  of  common 

salt,  and  in  all  9  constituents.     I  mention  these  particulars  in 

order  to  make  my  further  observations  intelligible. 

If  water  contains  more  than  10  grains  of  hardening  con- 
stituents, it  is  termed  "  hard  water."  The  Watford  water  as 
above  is  therefore  a  "  very  hard  *  water,"  more  so  than  the 
Thames  water  by  many  degrees ;  indeed,  were  it  not  for  the 
imparities  in  solution  consequent  upon  the  London  sewerage 
and  the  organic  matter  contained  in  the  Thames  water,  the 
Watford  water  would  for  all  purposes  be  very  inferior  to  it. 
The  Thames  water,  however,  is  essentially  hard,  while  the 
water  of  the  deep  wells  under  London  is  purely  soft ;  at  the 
same  time  containing  no  constituents,  though  many  but  what 
are,  upon  the  whole,  intrinsically  wholesome  and  necessary 
natural  adjuncts  to  animal  subsistence. 

I  have  heard  one  of  the  gentlemen  I  have  already  alluded 
to  in  my  last  letter — and,  indeed,  whom  I  quoted  by  way  of 
illustrating  the  subject — adduce  the  difference  in  the  properties 
of  the  chalk  water  raised  respectively  at  Bushey  Mead,  near 
Watford,  and  at  London,  in  support  of  his  advanced  theory, 
that  the  rain  which  falls  on  the  denuded  surface  of  the  chalk  in 
Hertfordshire  passes  directly  away  through  deep  subterraneous 
iissures  into  the  sea,  and  that  it  does  not  percolate  into  the 
depths  of  the  chalk  formation  beneath  London  ;  and  that  the 
water  in  the  deep  wells  in  London  is  some  other,  and  for  the 
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most  part  sea,  water.  Other  gentlemen,  as  I  haire  before  inti- 
mated; also  argue  that  the  water  in  the  depths  of  the  chalk 
under  London  is  impregnated  with  sea  water.  I  will  endea- 
Yonr  to  show  the  amount  of  yalne  to  be  attached  to  the  Tiews, 
or  rather  the  theory  of  these  gentlemen  respectiTcly.  With 
respect  to  the  former  advancing  as  a  fact,  that  the  rain  whidi 
fidls  upon  the  exposed  sur&ce  of  chalk  in  Hertfordshire,  per- 
colating down  into  deep  subterraneous  fissures,  and  through 
them  passing  away  into  the  sea,  I  will  simply  say,  that  if  such 
was  reaUy  the  case,  it  is  very  remarkable,  indeed  quite  incom- 
prehensible, because  quite  opposed  to  all  the  received  and  ac- 
knowledged principles  of  hydrostatics,  that  if  there  is  a  great 
vent^-a  direct  outlet — below,  or  rather  in  the  depths  of  the 
chalk,  that  water  should  rise,  in  fact  gush  out  upon  the  sur&ce, 
and  form  the  innumerable  springs  and  many  rivers  which  are 
witnessed  within  the  inclinations  of  the  exposed  portion  of  the 
chalk  formation — ^if  these  subterraneous  passages  did  exist,  it 
is  certain,  beyond  all  cavilling,  that  neither  springs  nor  riven 
would  be  manifest  on  the  surface  of  the  chalk  basin,  nor  shoald 
we  have  any  supply  of  water  in  the  chalk  formation  beneath 
London.  Indeed,  these  immense  deep  fissures — for  immensft 
it  is  said  they  are-^would  act  as  a  perfect  system  of  drain^ 
to  the  upper  portion  of  the  chalk  formation,  and  the  rain  fiJling 
thereon  would,  by  its  own  gravity,  make  its  exit  through  those 
immense  subterraneous  fissures.  We  have,  however,  sel^vi- 
dent  facts,  which  in  themselves  at  once  destroy  the  presumption 
that  such  fissures  do  exist  We  have  water  in  the  chalk 
formation  beneath  London  in  abundance;  and  we  have  also 
springs  and  rivers  in  superabundance  on  the  surface  within  the 
inclinations  of  the  chalk  formation,  which  would  otherwise  be 
subjected  to  the  influence  of  the  universal  drainage  such  sub- 
terraneous outlets  would  most  positively  involve.  Even  the 
London  (Watford)  Spring  Water  Company  virtually  assert  as  a 
body  that  no  such  subterraneous  fissures  exist,  for  they  say 
they  can  obtain  any  quantity  of  water,  even  eight,  millions  of 
gallons  per  diem,  from  Bushey  Mead ;  yet,  strange  to  say,  one, 
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I  may  say  the  principal^  advocate  for  the  saooeBs  of  the  com- 
pany in  obtaining  its  desired  powers  from  parliament,  advances 
the  hypothesis  I  have  alluded  to,  in  direct  opposition  to  the 
Yeiy  scheme  he  himself  has  so  much  interest  in  supporting. 

The  rain,  as  it  naturally  fidls,  is  a  distilled  water.  The 
atmospheric  gases  are  supposed  to  be  composed  of  one-fifth  of 
oxygen  and  four*fifths  of  nitrogen,  and  as  the  rain  descends 
in  its  pore  state  it  takes  up  a  larger  portion  of  oxygen  than 
nitrogen  ;  and  as  it  so  falls  upon  and  into  the  earth  it  converts 
carbonaceous  matter  into  carbonic  acid,  the  latter  rendering 
the  water  capable  to  dissolve  lime,  and  so  a  solution  of  car- 
bonate  of  lime  is  produced.  The  longer,  therefore,  the  water 
is  exposed  to  the  atmosphere  the  more  oxygen  gas  will  be 
involved^  till  saturation  is  complete,  and,  consequently,  become 
more  powerful  to  produce  carbonic  acid ;  and  as  an  increased 
proportion  of  carbonic  acid  is  taken  into  the  water  the  more 
powerfully  will  it  act  upon  and  hold  more  lime  in  solution— 
thus  the  carbonate  of  lime  will  increase  in  quantity,  and,  the 
latter  being  a  hardening  constituent,  the  hardness  of  the  water 
will  proportionately  increase. 

The  reason  why  the  water  of  the  chalk  is  so  much  harder  at 
Bushey  Mead,  near  Watford,  than  in  the  depths  of  the  structure 
under  London  is  very  simple,  and,  consequently,  very  apparent. 
The  water  at  Watford  is  taken  firom  the  surface  fissures  of  the 
chalk,  or  rather  in  a  declivity,  or  surface  vale ;  it  therefore 
follows  that  a  portion  of  the  rain  which  falls  upon  the  upper 
portion  of  the  vale  flows  down  the  surface,  and  enters  the  fis- 
sures in  the  declivity  and  in  the  vale.  Such  portions  of  the 
rain  which  so  flows  over  or  down  the  sur&ce,  is  exposed  a 
longer  time  to  the  atmosphere  than  that  portion  which  perco- 
lates immediately  into  the  fissures  of  the  chalk,  where  it  directly 
faces;  the  rain  which  therefore  fidls  and  flows  over  the  surface 
bemg  longer  exposed  to  the  atmosphere  by  the  agency  of 
the  oxygen  gas  it  contains,  involves  more  carbonic  acid,  dis- 
solves more  lime,  and  holds  more  carbonate  of  lime  in  solution, 
than  the  rain  water,  which  immediately  penetrates  the  chalk 
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formation,  and  descends  into  its  depths — Whence  the  water  is 
hard  at  Watford  and  soft  under  London ;  at  which  latter  place, 
however,  it  raries  in  respect  to  its  degrees  of  hardness  in  cTeir 
deep  well,  in  proportion  to  the  time  the  rain  water  has  been 
exposed  to  the  atmosphere,  more  or  less,  before  it  penetrates 
the  upper  or  exposed  surface  of  the  chalk. 

It  may  be  here  asked,  if  this  is  really  the  case,  how  is  it  that 
this  Watford  water  when  collected  in  a  tank  becomes  8<^  bj 
exposure  to  the  atmosphere?  I  simply  say,  because  the  oxy- 
gen in  the  water  has  no  more  carbonacious  matter  to  act  upon, 
consequently  no  more  carbonic  add  is  involyed,  and  that  car- 
bonic acid  which  it  already  contains  escapes,  and  the  lime  held 
thereby  in  solution  precipitates,  and  the  water  becomes  soft ; 
but  if  the  same  water  is  again  allowed  to  act  upon  lime;,  it  will 
again  become  hard — even  harder  than  ever. 

With  respect  to  the  saline  constituents  of  the  chalk  water 
differing  so  much  in  different  wells,  the  cause  is  as  simple  as 
the  process  of  hardening  by  the  naturally  produced  agency  of 
carbonic  acid,  though  the  latter  has  no  effect  whatever  on  the 
soluble  salts  contained  in  the  chalk  water. 

It  will  be  perceived  that  in  the  Watford  water  there  are  onl/ 
two  soluble  constituents — ^a  little  chloride  of  sodium,  and  a  little 
carbonate  of  iron — ^while  in  the  water  in  the  chalk  fbrmatioD 
under  London,  in  three  different  places,  the  soluble  consti- 
tuents range  from  six  to  ten  in  number.  The  reason  is  this : 
the  Watford  water  travels  no  distance  through  the  chalk  for- 
mation, and  consequently  does  not  come  in  contact  with  similar 
substances  as  the  rain  water,  which  travels  a  greater  distance 
through  the  chalk,  and  thereby  comes  in  contact  and  takes  up 
the  numerous  soluble  salts  contained  therein ; — Whence  it  is  found 
that  the  rain  water  in  every  deep  well  in  London,  which  has 
percolated  down  from  the  exposed  surface  of  the  chalk,  differs 
in  the  quantity  and  number  of  its  constituents,  more  or  less, 
according  to  its  velocity  through  or  over  the  different  substaooes 
it  has  acted  upon  and  dissolved  in  its  varied  course  through  the 
chalk, — the  chemical  properties  and  quantities  of  such  substances 
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being  as  diffused  and  as  varied  as  the  mind  can  imagine  from 
the  deposits  of  an  ebbing  sea. 

Before  any  deep  borings  were  made,  or  any  pumping  from 
the     sand   and   chalk    formations    commenced,    undoubtedly 
they   were,  as  stated  in  my  last  letter,  both  charged  with 
water ;  and  the  natural  outlet  or  lip  of  the  formation  being 
only  of  a  given  depth,  at  a  given  point  of  the  chalk  de- 
posit— ^the  retiring  course  of  the  tertiary  ocean — the  motion 
of  the  water  contained  in  the  depths  of  such  deposit,  below 
the  level  of  its  outlet,  has  been  very  partial ;  while  its  drift 
aboye  the  level  of  its  outlet  has  been  according  to  the  force  of 
its  own  gravity.    The  lower  water,  t.  e.,  the  water  contained 
in  chalk  below  the  outlet  or  lip  of  the  basin,  will  be  found  to 
be  more   strongly  impregnated  with  saline  constituents—the 
orif2^nal  deposits  of  the  tertiary  seas — than  the  water  therein 
will  be  when  constant  abstraction  shall  have  occasioned  a  larger 
and  more  rapid  repleting  current  from  the  exposed  surface  of, 
and  through  the  formation.     The  saline  constituents  of  the 
chalk  water,  as  now  discovered,  will  continue  to  exist  in  a 
greater  or  lesser  amount  according  to  the  stagnated  condition 
of  the  water  in  the  depths  of  the  structure.    As  the  water  is 
more    frequently  changed  by    abstraction  and  repletion  the 
amount  of  its  saline  constituents  will  diminish,  and  the  purer  it 
will  continually  become.    The  above  analysis  of  the  water,  as 
contained  in  the  deep  well  at  Trafalgar  Square,  was  made  two 
years  ago.    In  a  recent  analysis  of  the  wate^,  as  now  being 
raised  from  the  same  well,  the  saline  constituents  have  dimin- 
ished in  amount.    The  quantity  of  carbonate  of  lime  is  reduced 
to  1.8  grain,  indicating  a  more  rapid  descent  from  the  surface, 
which  has  undoubtedly  been  occasioned  by  the  enlargement  of 
the  fissures  of  the  chalk  by  the  continual  friction  of  the  water 
which  now  flows  to  the  bore  pipe  of  the  well  in  greater  abun- 
dance than  it  did  when  the  works  were  first  constructed. 

In  reference  to  the  water  of  the  chalk  being  highly  chaly- 
beate as  is  supposed  it  is  in  some  of  the  deep  wells,  I  do  not 
believe  that  such  is  really  the  case  to  any  sensible  or  depre- 
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ciaUe  extent  any  where.    It  was  ramoored  that  the  water  as 
raised  from  the  well  sank  at  the  Easton  Square   RaSwaj 
Works,  was  so  impregnated  with  mineral  sahstanees  that  it 
conld  not  be  used  for  every  purpose ;  and  suoh  was,  indeed,  to 
a  very  g^reat  extent,  apparently  quite  true ;  bat  the  water  00 
raised  did  not  contain  such  properties  from  the  chalk.    In  con- 
structing the  upper  part  of  the  well  they  had  not  securely  stopped 
the  surfiice  drainage  from  descending  into  the  wdl ;  and  it  is 
well  known  that  the  substrata  of  and  around  Hampstead  con- 
tains mineral  properties,  the  draina^  of  which  penetrated,  as  I 
haye  just  intimated,  into  the  well.    Thus  was  the  water,  as 
raised  from  the  first  well  constructed  by  the  North  Westeni 
Railway  Company,  made  chalybeate.     The  company  hare 
since  more  perfectly  constructed  another  well  into  the  chalk, 
dose  by  the  first,  from  which  they  deriye  an  abundance  of  whole- 
some water,  which  they  supply  to  all  their  tenants;  and  siooe 
their  possession  of  such  last  supply,  the  Hampstead  Water  Com- 
pany have  lost  the  water  supply  of  all  the  company's  property. 
The  chloride  of  sodium,  which  is  the  common  salt,  and  ooe 
of  the  chief  of  the  seyeral  soluble  constituents  of  the  chalk, 
nature,  is  an  original  deposit  of  the  Tertiary  Seas,  and  is  not 
produced  from  the  filtration  of  the  present  sea  water  into  die 
chalk  formation.    And  with  respect  to  the  statement  that  the 
water  of  the  deep  wells  under  London  is  impregnated  with  sea 
water  by  the  latter  percolating  through  '<  ihe  fissures  viiidi 
''  formerly  served  as  a  partial  outlet  for  the  upper  chalk  water," 
I  beg  most  emphatically  to  say  that  such  an  eyent  is  impossible 
unless  it  can  be  proved  that  such  vacant  fissures  do  really  exist, 
or  that  a  positive  contravention  of  the  natural  laws  of  hydiao- 
lics  takes  place,  and  that  the  sea  water  flows  out  of  its  natoral 
course  against  the  hydrostatic  pressure  of  the  chalk  water.    It 
is  further  contended  by  some  of  the  gentlemen  I  have  had 
occasion  to  allude  to,  that  the  sea  water  is  reodved  into  the 
chalk  formation  under  tidal  influence,  where  the  chalk  is  othel^ 
wise  denuded ;  and  indeed  from  the  surfeoe  of  that  portion  of 
the  chalk  which  extends  under  and  partially  forms  the  bed  of 
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the  outlet  of  the  chalk  fonnation  into  the  sea.    Now  a  mo- 
ment's reflection  will  oonyince  the  most  illogical  mind  that  by 
natural  pressure  the  greater  portion  of  the  rain  water  falling 
upon  the  exposed  altitudes  of  the  chalk,  and  percolating  down 
its  fissures,  more  directly  forces  its  way  to  the  lower  portions 
of  the  chalk  structure ;  and  if  any  outlet  exists,  if  it  be  only  a 
partial  one,  at  any  given  point  of  the  structure,  the  rain  falling 
upon  its   upper  portions  will,  by  its  own  hydrostatic  force, 
desoend  and  rise  to  the  level  of  such  outlet.    Hence  imme- 
diately yon  tap  the  chalk  fissures  at  Gravesend,  or  at  any 
of  the  lower  parts  of  the  formation,  beautiful  soft  fresh  water, 
and  not  sea  water,  is  available ;  even  the  force  of  this  pressure 
is  evidenced  in  the  fresh  water  springs  in  the  bed  of  the  ocean 
itself  at  low  tide ;  and  I  contend  while  this  hydrostatic  pressqre 
continues  from  the  elevations  of  the  chalk  formation — and  con- 
tinue it  will,  as  long  as  the  rains  continue  to  fall — that  eyen  if 
the  sea  water  flowed,  as  indeed  it  undoubtedly  does,  oyer  some 
of  the  hare  portion  of  the  structure,  it  would  not  penetrate  into 
the  latter  against  the  force  and  motion  of  the  fresh  water.    In 
further  corroboration  of  the  truth  of  what  I  adyance,  I  will  add 
that  the  rain  which  falls  upon  the  conyexinal  or  external  ex- 
posed portion  of  the  London  basin,  t.  0.,  on  the  outer  declivities 
of  the  drcle  of  altitudes  of  the  chalk  formation,  the  inner  incli- 
nations of  which  I  have  described  as  the  London  basin — per- 
colates  through  the  convexinal   fissures  and  by  hydrostatic 
pressure  is  forced  to  the  lower  surface  of  the  chalk  structure 
which  crops  out  round  the  coast,  where  fresh  water,  and  not 
sea  water,  may  anywhere,  as  at  Grayesend,  be  obtained  in 
abundance^    And,  further,  if  the  water  in  the  deep  wells  under 
London  was  sea  water,  the  water  of  each  well  would  be  nearly, 
if  not  quite  identical — instead  of  which  the  water  in  one  well 
differs  in  its  constituents  from  eyery  other— there  are  no  two 
aUke. 

In  support  of  my  contradiction  to  the  assertion  that  the  chalk 
^(^ter  is  impregnated  with  sea  water,  I  beg  to  say  that  in  a 
I'ecent  most  cautiously  careful  analysis  of  the  water  as  now 
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raised  from  the  deep  boring  at  Trafalgar  Square,  parposely 
made  to  ascertain  whether  or  not  sea  water  was  present,  not 
even  a  trace  of  iodine  could  be  discovered,  nor  did  it  contain 
any  sulphate  of  lime,  both  of  which  constituents,  if  indeed  the 
chalk  was  impregnated  with  ordinary  sea  water^  as  is  alleged, 
would  most  certainly  have  been  found. 

I  will  here  just  notice,  although  I  have  before  indicated  the 
same,  that  the  same  pressure  which  produces  the  springs  bj 
charging  the  lower  surface  fissures  of  the  chalk  structure,  also 
acts  at  the  same  time  in  producing  springs  from  the  upper 
surface  fissures :  hence  the  river  Thames,  being  in  itself  the 
natural  vale  of  the  country  through  which  it  passes,  contains  in 
its  bed  and  in  its  tributaries  many  chalk  springs,  and,  conse- 
quently, the  constituents  of  the  river  Thames  water  above  tidal 
influence,  are  very  similar  to  the  water  direct  fit^m  the  chalk 
formation. 

Upon  the  faith  of  the  accuracy  of  the  views  I  have  now 
enunciated,  I  am  bound  to  esteem  the  theories  as  promulgated 
by  those  gentlemen  I  have  in  the  course  of  my  correspondence 
alluded  to,  as  untenable  assertions,  fancies  of  the  brain,  unsop- 
ported  by  a  single  known  fact 

Before  I  conclude  I  will  beg  just  to  notice  a  paragraph  of 
an  article  headed  "The  Institution  of  Civil  Engineers,''  which 
has  lately  gone  the  round  of  the  papers,  referring  to  a  discusBion 
held  at  the  institution  here  mentioned  on  the  Rev.  Mr.  Gut- 
terbuck's  paper  '^  On  the  Alternations  and  Depressions  in 
"  the  Chalk  Water  Level  under  London."  The  paragraph 
to  which  I  allude  is  this, — "  The  practical  conclusion  to  be 
"  drawn  from  the  observations,  recorded  in  the  author's  several 
"  papers  were :  That  the  natural  drainage  and  replenishment 
"  of  the  chalk  stratum  might  be  traced  and  accounted  for 
"  by  observing  the  alternations  of  the  level  in  various  localities 
"  and  at  different  seasons.  That  any  large  quantity  of  water 
"  abstracted  from  the  chalk  stratum,  at  any  given  point,  caase<l 
"  a  depression  of  level  around  the  point  of  such  abstraction. 
"  That  in  the  upper  digtrict  any  such  abstraction  of  water 
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*^  would  interfere  with,  and  diminish  the  supply  of,  the  streams 
"  by  which  the  drainage  of  the  district  was  r^nlated;  and, 
"  lastly,  that  the  depression  of  leyel  under  London,  by  pumping 
''  from  Artesian  wells,  had  proved  that  the  rapidity  of  demand 
'^  already  exceed  that  of  supply,  and  that  any  attempt  to  draw 
"  a  large  additional  quantity  for  public  use,  would  be  attended 
**  with  disastrous  consequences/'  I  attended  this  discussion,  if  it 
could  be  so  termed,  and  I  am  not  aware  that  any  such  practical 
concloslon  was  arrived  at  as,  ''  that  the  depression  of  the  level 
"  under  Iiondon,  by  pumping  from  Artesian  wells,  has  proved 
^^  that  the  rapidity  of  demand  already  exceeded  that  of  supply, 
*^  and  that  any  attempt  to  draw  a  large  additional  quantity  of 
"  water  for  public  use  would  be  attended  with  disastrous  conse- 
''  quences.*'    That  Mr.  Clutterbuck  stated  as  much  I  admit ; 
but  that  such  a  conclusion  was  arrived  at  as  a  practical  truth, 
and  as  the  result  of  the  discussion,  I  am  bound  to  deny :  and  I, 
as  an  individual  invited  to  attend  and  take  part  in  the  discussion, 
have  a  right  to  express  my  deep  and  painful  regret  that  such 
an  unfair,  delusive  statement  should  have  been  sent  forth  for 
publication.    Two  or  three  gentlemen  at  the  discussion  sup- 
ported Mr.  Clutterbuck's  views  to  some  extent;  but  that  any 
practical  conclusion  was  deduced,  unless  it  was  a  private  one 
amongst  those  two  or  three  gentlemen,  is  utterly  untrue.    And, 
in  addition  to  the  practical  demonstrations  constantly  in  opera- 
tion, I  believe  what  I  have  advanced  in  my  former  and  present 
communications  prove  beyond  all  power  of  contradiction,  that 
such  a  conclusion  cannot  be  truthfully  substantiated.     In  res- 
pect to  the  other  portion  of  the  paragi*aph  in  question,  I  think 
any  remarks  I  might  have  made  upon  it  have  also  been  given 
in  my  general  observations  on  the  subject. 

Finally,  as  I  commenced  with  the  London  (Watford)  Spring 
Water  Company,  I  will  close  with  them.  I  object  to  their 
scheme  because  their  water  is  very  hard  and  unsuitable 
for  all  purposes ;  and  because,  if  water  is  to  be  raised  from 
the  chalk  formation,  there  is  no  necessity  to  go  to  Watford 
for  it  while  it  can  be  obtained  in  as  great  an  abundance,  and 

B 


Digitized  by 


Google 


58 

more  suitable  for  domestic  parposes,  from  beneath  London: 
but  more  especiallj  do  I  object  to  it  because,  as  I  at  fii«t 
observed,  it  is  brought  forward  under  the  auspices  of  a  joint 
stock  company,  which,  if  tolerated,  would  result  in  the  forma- 
tion of  another  monopoly,  although  they  now  promise  to  charge 
an  average  rate  of  only  £.1  upon  40,000  hou8es,while,  according 
to  their  own  showing,  their  working  expenses  will  not  exceed 
Ss,  per  house. 

Kindly  thanking  you  for  the  insertion  of  my  letters  in  your 
important  columns,  I  beg  to  remain. 

Sir, 

Your  most  obedient  Servant, 

JOHN  LOUDE  TABBERNER. 

London f  March  15, 1850. 
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No-   826 "On  Tubular  Girder  Bridges."* 

By  William  Fairbaim,  M.  Inst.  C.  E. 

Doubts  having  been  entertained  as  to  the  ultimate  security  of  the 
Torksey  Bridge,  over  the  River  Trent,  the  Author  has  investigated 
the  subject  with  the  utmost  care  and  attention. 

A  difference  of  opinion  appears  to  exist, — 

1st.  As  to  the  application  of  a  given  formulaf  for  computing  the 
strength  of  wrought-iron  tubular  girders. 

2ndly.  As  to  the  excess  of  strength  that  should  be  given  to  a 
tubular-girder  bridge,  over  the  greatest  load  that  can  be  brought 
upon  it;  and, 

3rdly.  As  to  the  effects  of  impact,  and  the  best  mode  of  testing 
the  strength,  and  proving  the  security,  of  the  bridge.' 

These  appear  to  be  the  chief  points  at  issue :  and,  as  a  reply  to 
both  parties  by  whom  he  has  been  consulted,  the  Author  has  endea- 
voured to  enunciate  such  views  as  will,  he  trusts,  settle  the  question, 
and  prove  satisfiictory  as  to  the  strength  and  other  properties  of 
these  important  structures.  Previous  to  entering  upon  the  investi- 
gation, it  may,  however,  be  requisite  to  offer  a  few  remarks  relative 
to  the  construction,  and  other  matters  connected  with  the  permanency 
and  security  of  this  description  of  bridge. 


*  The  discassioD  on  this  paper  extended  over  portions  of  leversl  evenings, 
ftt  different  periods,  bat  the  abstract  of  the  whole  is  given  oonsecatively. 
tV«(frpage5. 
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Every  structure  having  for  its  object  public  convenience  and  tiie 
support  of  a  public  thorougfafiire,  should  possess  within  itself  the 
elements  of  undeniable  security.  Bridges  and  viaducts  shoidd 
especially  contain  those  elements,  as  they  are  peculiarly  liable 
to  accident ;  and  from  whatever  cause  such  accident  may  arise,  the 
community  must  be  equally  interested  in  the  strength  and  dun- 
bility  of  the  structure.  In  the  introduction  of  a  new  system  of 
construction,  comprising  the  use  of  a  new  and  comparatively  untried 
material,  it  behoves  the  projector,  on  public  grounds,  to  be  careAil 
and  attentive  to  the  most  minute  circumstance  directly,  or  indirectly 
affecting  the  security  of  the  bridge.  In  those  of  the  tubular  cod- 
struction,  considerations  of  this  kind  are  of  primary  importance,  as 
much  depends,  not  only  upon  the  principle  of  construction,  but 
upon  the  quality  of  the  material  employed  and  of  the  workmanship 
introduced,  which  in  every  case  should  be  of  the  very  best  descrip- 
tion. 

In  the  construction  of  tubular- girder  bridges,  the  Author  has 
endeavoured  to  apply  these  principles ;  and  havii^  a  strong  con- 
viction of  their  great  superiority  in  strei^h,  durability,  and  cheap- 
ness, for  traversing  large  spans,  he ,  has  not  hesitated  to  advocate 
their  introduction.  It,  however,  becomes  necessary,  from  tiaoe  to 
time,  to  submit  them  to  a  rigid  examination,  and  before  opening 
such  bridges  as  public  thorough&res,  it  is  essential  to  subject  them 
to  severe  and  satibfactory  tests.  These  tests  and  examinations  have 
been  various  and  frequent,  and  it  may  safely  be  affirmed,  that  in  no 
case,  where  tubular-girder  bridges  have  been  duly  proportioned  and 
well  executed,  has  there  been  the  least  reason  to  doubt  their  security. 

The  tjrst  idea  of  a  tubular-girder  bridge  originated  in  a  long 
series  of  experimental  researches,  aad  during  their  first  application  to 
railway  constructions,  the  utmost  precaution  was  observed  in  the 
due  and  perfect  proportion  of  the  several  parts.  These  pn^rtioos 
were  deduced  from  the  experiments  made  at  Millwall,  upon  the 
model  of  the  Britannia  Tubular  Bridge ;  and,  alter  repeated  tests 
upon  a  large  scale  (full  size),  the  resisting  powers  and  other  proper- 
ties of  this  kind  of  bridge  were  fully  established.  From  these 
experiments  a  formula  was  deduced,  for  calculating  the  uhimate 
strength  of  every  description  of  bridge,  from  30  feet  up  to  300  feet, 
or  even  to  1000  feet  span ;  and  as  that  formula  is  now  before  the 
public,  it  is  believed,  that  it  may  be  relied  upon  as  perfectly  accu- 
rate. To  relieve  it,  however,  from  anything  like  ambiguity,  it 
will  be  well  to  state,  briefly,  certain  points  which  should  be  taken  into 
consideration  in  its  application. 

It  has  already  been  determined  by  experiment,  that  in  order  to 
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balance  the  two  resisting  forces  of  tension  and  compression  in  a 
wrought-iron  tubular  girder,  having  a  cellular  top,  that  the  sec- 
tional area  of  the  bottom  should  be  to  the  sectional  area  of  the  top, 
as  11  to  12;  which  being  the  correct  relative  proportion  of  those 
parts,  it  then  follows,  that  by  any  increase  to  the  one,  without  a  pro- 
portionate addition  to  the  other,  the  bridge  will  be  rendered 
weaker ;  inasmuch,  as  increased  weight  is  given  to  the  girder  by 
the  introduction  of  a  useless  quantity  of  material,  which,  in  this 
instance,  is  totally  unproductive.  This  being  the  case,  it  is  of  im- 
portance to  preserve,  as  nearly  as  possible,  the  correct  relative  pro- 
portion of  the  parts,  in  order  to  ensure  the  maximum  of  strength  in 
the  two  resisting  forces  of  tension  and  compression — an  arrangement 
essentially  important  in  these  structures,  and  also  in  the  application 
of  the  formula  to  determine  the  ultimate  strength  of  the  girder. 
If,  for  example,  an  excess  of  material,  was  given  to  the  bottom  of  a 

girder,  the  formula,  W=^^-|-^>  would  not  apply,  as  the  top  and 

bottom  areas  would  be  disproportionate  to  each  other,  and  that  in 
excess  would  have  to  be  reduced  to  the  due  proportion  of  1 1  to  12 ; 
or,  in  other  words,  the  additional  strength  must  be  omitted  from 
the  calculation,  in  computing  the  strength  of  the  bridge.  The  same 
reafloning  will  apply,  where  the  excess  of  area  happens  to  be  in  the 

cellular  top,  although   in  this  case  the  formula,  W  =      ■    ,  still 

applies,  as  the  excess  cannot  be  considered  in  the  calculation  of  the 
strength  of  the  girder. 

Assuming,  however,  that  these  proportions  are  maintained,  the 
above  formula  furnishes  a  correct  principle,  on  which  to  estimate 
the  strength  of  wrought-iron  tubes  of  this  description,  whatever 
may  be  their  depths,  or  their  relative  dimensions.* 

In  the  case  of  the  Torksey  Tubular  Bridge,  of  130  feet  clear  span, 


*  Mr.  Tate,  an  emioent  mathematician,  remarks  upon  the  formula— 

1st.  With  respect  to  W  ^  — p,  where  a  is  the  area  of  the  section  of  the 

bottom,  and  c  -»  80,  the  constant  deduced  on  this  supposition,  will  apply  to  all 

depths  of  the  tube,  within  short  limits  of  error,  where  such  depths,  or  a  are 

large  in  proportion  to  the  depth  of  the  cells,  and  the  thickness  of  the  plates. 

dd  c 
2nd.  With  respect  to  the  formnla  W  >■  — r— ,  when  a  is  the  area  of  the  whole 

section,  and  c  ^  26*  7,  then  the  tubes  should  be  similar  in  all  respects,  but  a 
slight  variation  in  depth,  from  that  of  similar  form,  will  not  produce  much 
error,  especially  where  the  depth  is  considerable.  At  the  same  time  it  must  be 
observed,  that  both  formula  apply  with  great  exactness,  where  the  tabes  are 
similar. 
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the  following  are  the  dimensions  of  the  girders  in  the  middle,  a> 
given  by  Mr.  Fowler  (Plate  11):— 

Sbctiomal  Abea  of  the  Top. 

Ft.    In.       Id.       In.  In. 

Longitaduua  plates  .  •  2  8|  x  2  x  |  =  24-47 
Vertical  plates  .  .  .  .  I  ij  x  8  x  ^ «  12*42 
Angle  iron 04iX9X^»  13-a5 

Area  of  cellular  top  as  giren  bj  Mr.  Fowler  •  50*24 
•JDittOy  as  giyen  by  Capt.  ffimmons     .     .     •     .     51*72 

Mean    ....     50*98 
SBcnoMAL  Abba  or  the  Bottoh. 

Ft.   In.      In.        In.  In. 

Longitudinal  plates  ..29X2X1=^  41*25 
Centre  strip      ....     1    0  X    }  «     9-00 

Paddng  strip   .     •     .     .     0    8f  X  2  X  j)  «     4*68 

Area  of  the  bottom     .     .     .     54*93 

Here  there  is  an  evident  want  of  proportion,  the  bottom  being 
greatly  in  excess  of  the  top,  which  renders  a  reduction  of  the  area 
of  the  bottom  of  the  girder  from  54*93  to  46*76  absolutely  neces- 

XT          u   *u  r        1     w    ^^'^           46-76  X  120  X  80 
sary.  Hence,  by  the  formula,  W  =  ""r"?  or,  r^gg = 

287*7  tons,  or  288  tons  the  breaking  weight  in  the  middle.  From 
this  is  g^ven  288  X  4  =  1152  tons,  as  the  breaking  weight,  eqoally 
distributed  over  one  of  the  spans  of  the  Torksey  Bridge,  neglecting 
the  weight  of  girders,  ballast,  rails,  chairs,  &c.,  which  are  difPeroitly 
estimated,  but  must  be  deducted  from  the  breaking  weight  of  the 
bridge. 

Mr.  Fowler  estimates  an  equal  distribution  of  the  load  on  tbe 
Torksey  Bridge,  of  a  span  of  130  feet,  as  follows: — 

Tons.  ToBL 

Rails  and  chairs 8 

Timber  pUUibrm 15 

TransTerse  beams .27 

Ballast,  4  inches  thick 85 

Half  the  weight  of  the  fbar  girders, 

which  are  each  46  tons  in  weight  ( 

should  haye  been  the  whole  weig 

when  equally  distributed) 
To  this  must  be  added  the  rolling  load«  as 

agreed  upon  between  Mr.  Fowler  and  Capt 

Simmons 


•         •        •        09 

rders,  ) 
reightr    ^* 


>=  177 


195 
Total  load     ....     872  Tons. 
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Now  as  the  ultimate  strength  of  the  bridge  is  1152  tons,  it 

follows,  that  177  being  a  constant  will  reduce  its  bearing  powers  to 

1162^177=975  tons,  as  a  resisting  force  to  the  heaviest  rolling 

load  that  can  be  brought  upon  the  bridge,  being  in  the  ratio  of  975 

to  195,  or  5  to  1.*     These  appear  to  be  the  facts  of  the  case; 

ajid  although  the  principal  girders  do  not  attain  the  standard  of 

strength  which  the  Author  has  ventured  to  recommend,  as  the  limit 

of  force ;  they  are,  nevertheless,  sufficiently  strong  to  render  the 

bridge  perfectly  secure.     In  the  calculations  for  estimating  the 

Strang^  of  bridges  of  this  description,  it  is  always  assumed,  that  the 

proportions  of  the  top  and  bottom  of  the  girder  are  not  only 

correct,  but  that  the  sides  are  sufficiently  rigid  to  retain  the  girder 

in  shape.    It  is  further  assumed,  that  the  whole  of  the  plates  are  in 

the  line  of  the  forces,  and  that  the  workmanship  and  riveting  are 

good. 

On  the  excess  of  strength  that  should  be  given  to  girder  bridges, 
there  is  a  difference  of  opinion.  The  Author,  however,  entertains 
a  conviction  that  no  girder  bridge  should  be  considered  safe,  unless 
it  be  tried  under  four  times  the  greatest  load  that  can  be  brought 
upon  it ;  and  in  wrought-iron  tubular-girder  bridges,  the  breaking 
weight  is  computed  at  12  tons  to  the  lineal  foot,  inclusive  of  the 
weight  of  the  bridge,  or  about  six  times  the  maximum  load. 

On  this  calculation,  the  Torksey  Bridge  should  have  been  con- 
structed according  to  the  following  tables  (page  8),  which  exhibit 
the  strengths,  proportions,  and  other  properties  of  the  girders, 
which  are  reconunended  in  structures  of  this  kind,  and  for  spans 
from  30  feet  up  to  300  feet. 

The  first  colunm  gives  the  length  of  the  clear  span  from  pier  to 
pier. 

The  second,  the  breaking  weight  of  the  bridge  in  the  middle. 

The  third,  the  area  of  the  plates  and  angle-iron  of  the  bottom  of 
the  girder. 

The  fourth,  the  area  of  the  cellular  top ;  and 

The  last  column,  the  depth  of  the  girder  in  the  middle. 


*  It  is  ooividered  by  some  eDgineen*  as  very  important  to  the  strength  of 
these  bridges,  that  the  girders  shoold  be  continaoiis,  or  extending  over  two,  or 
more,  spans.  This  is,  no  doubt,  correet  to  a  certain  extent,  and  although  the 
tiuBt  is  admitted,  yet  this  conrideration  is  nevertheless  purposely  neglected,  in 
these  calculations ;  any  auxiliary  support  of  that  kind  acting  merely  as  a  coun- 
terpoise. It  is  considered  safer,  to  treat  the  subject  on  the  prindple  of  caak- 
passing  each  of  the  spans  with  simple  and  perfectly  independent  girders. 
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Tjmm  showing  ihe  Proportums  of  TusoLAm  Gibi»k  Bbxdob, 
From  30  to  150  Kwt  span;  where  the  depth  of  the  girder  is  ^th  of  the 


OentfeBreiJdnf 

SeetienalAiM 

Sectional  Aiea 

nepiliattkc 
Midille. 

6i«i. 

'iSiC 

of  bottom  of 
one  Girder. 

of  top  of 
oBeOMer. 

Fbet 

Tons. 

Inehee. 

Inehcn. 

Fe«C    In. 

80 

180 

14-63 

17-06 

a      4 

85 

210 

17-06 

19-91 

2       8 

40 

240 

19-50 

22-75 

45 

270 

21-94 

25-59 

50 

800 

24-88 

28-44 

8     10 

55 

830 

26*81 

31-28 

60 

860 

29-25 

34-13 

65 

890 

81-69 

86-97 

70 

4S0 

34-13 

39-81 

75 

450 

36-56 

42-67 

80 

480 

89-00 

45*50 

85 

510 

41-44 

48-84 

90 

540 

43-88 

51-19 

6     11 

95 

570 
606 

46-31 

54-03 

100 

48-75 

56-88 

110 

660 

53-68 

62-56 

ISO 

720 

58-50 

68-25 

180 

780 

63-88 

78-94 

140 

840 

68-25 

79-63 

150 

900 

78-13 

85-81 

>ortion8  of  To 

BITTJIB  GlKDEl 

iBsison, 

From  160  to  300  feet  span;  wh 

ere  the  depth 

[>f  the  girder  if 

i^ofthespuL 

Gentn  BraiJKiiiff 

Bectional  Are* 

SeetiouaArM 

Depth  at  tke 
ftiddle. 

Si«>. 

nno^. 

of  bottom  of 
one  Glider. 

of  top  of 

Feet. 

Tone. 

Inebee. 

InclMsi. 

Faet.  In. 

160 

960 

90-00 

105-00 

10       8 

170 

1,020 

95-63 

111-56 

11       4 

180 

1,080 

101-25 

118-13 

12       0 

190 

1,140 

106-88 

124-69 

12       8 

200 

1,200 

112-50 

131-25 

18      4 

210 

1,260 

118-13 

137-81 

14       0 

220 

1,820 

123-75 

144-88 

14      8 

230 

1,380 

129-38 

150-94 

15       4 

240 

1,440 

135-00 

157-50 

16      0 

250 

1,500 

140-63 

16406 

16      8 

260 

1,560 

146-25 

170-68 

17      4 

270 

1,620 

151-88 

177*19 

18      0 

280 

1,680 

157-50 

183-75 

18       8 

290 

1,740 

168-13 

190-31 

19       4 

800 

1,800 

168-75 

196-88 

20      0 

*  The  Author  hwgeDerally  taken  the  depth  of  the  girders  ftt^  of  the  ipsB; 
but  in  cases  where  the  span  does  not  exceed  150  feet  it  has  been  ft«nd  noce 
economical  to  adopt  one-thirteenth  of  the  span.  For  spans  aboire  150  feet  it  isi 
howeyer,  more  conyenient,  on  account  of  the  great  weight  of  the  girder,  to 
adhere  to  ihe  original  proposition  of  one-filtoenth,  in  order  to  ke^  the  centre 
of  gravity  of  the  girder  as  low  as  possible,  and  to  preyent  osciUatioii  under  a 
passing  load.  In  situations  where  it  is  objectionable  to  increase  the  depth  of 
the  girder,  it  then  becomes  essential  to  increase  the  sectional  areas  of  the 
bottom  and  of  the  cellular  top,  in  the  ratio  of  the  depths. 
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In  these  tables,  the  breakmg  weights  of  all  the  girders  are  cal- 
culated from  the  formula  W  =  —j — ;   as  for  example :  —  Taking 

from  the  table  a  bridge  similar  to  that  at  Torksey,  130  feet  span ; 
W  =  the  breaking  weight,  a  =  area  of  the  bottom  63*38  inches, 
d^  120  inches,  the  depth  of  the  girder,  c  =  80  the  constant  deduced- 
from  the  experiments,  and  /  -  the  length,  1560  inches,  between  the 
supports. 

Hence  W  =  V^L  =  390  x  2  =  780  tons,  the  break- 

ing  weight  of  the  bridge  in  the  middle,  or  1560  tons  equally  dis- 
tributed over  the  surface  of  the  platform  of  the  bridge. 

From  this  it  will  be  observed,  that  after  deducting  the  permanent 
load  of  the  Torksey  bridge  (177  tons),  there  remain  1383  tons,  as 
resisting  force  to  the  travelling  load  of  195  tons,  which,  according 
to  calculation,  is  rather  more  than  seven  times  the  greatest  weight 
that  can  be  passed  over  the  bridge,*  12  tons  per  lineal  foot 
being  assumed  as  the  measure  of  the  strength  of  a  tubular  girder- 
bridge,  for  a  double  line  of  rails,  and  which  will  cover  all  con- 
tingencies, either  as  regards  the  weight  of  the  bridge,  the  permanent 
load,  or  the  forces  by  which  it  may  be  assailed. 

Another  subject  of  importance  is  the  force  of  impact  and  the 
effects  of  vibration,  on  bridges  of  this  description ;  and  although  it 
is  only  recently,  that  the  Author  has  had  the  advantage  of  reference 
to  the  highly  valuable  Report  of  the  Commissionen;  appointed  to 
Inquire  into  the  Application  of  Iron  to  Railway  Structures,  he  is 
nevertheless  of  opinion,  that  the  principles  upon  which  he  has  en- 
deavoured to  establish  the  construction  of  these  particular  bridges, 
ever  since  their  first  introiluction,  is  perfectly  secure,  and  may  be 
relied  upon  as  being  calculated  to  meet  all  the  requirements  and 
the  conditions  of  railway  traffic. 

He  cannot  agree  with  the  Commissioners  in  some  parts  of  that 

*  Since  the  Table  referred  to  above  was  completed,  aod  which  has  been 
cloeely  adhered  to  in  the  calculations  of  the  strengths  and  proportiona  of 
wrooght-iron  tabular  girders  during  the  last  18  mouths,  1  ton  per  lineal  foot 
has  been  taken  as  the  permanent  weight  of  bridges,  from  40  feet  up  to  100  feet 
span,  and  the  rolling  load  as  8  tons  per  lineal  fuot ;  and  in  spans  varying  from 
100  ap  to  300  feet,  the  permanent  weight  of  the  bridge  is  estimated  at  1^  tons 
per  lineal  ibot,  and  the  rolUng  load  also  at  1^  tons  per  lineal  foot  For  prac- 
tical purposes  these  proportions  are  found  to  be  perfectlj  safe;  although  in 
Ppans  above  300  feet,  where  the  permanent  weight  of  the  structure  becomes 
a  large  proportional  of  the  load,  it  becomes  necessary  to  introduce  into  the 
calcolation  new  elements  as  regards  strength,  as  may  be  seen  in  those  for  the 
Britannia  and  Conway  Tubular  Bridges. 
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Report,  as  several  of  the  experiroeots  ther^  referred  to,  do  not 
appear  to  bear  out  the  &ct  of  increased  deflection  at  high  velocities. 
In  several  carefully  conducted  experiments  on  tubular  ghder- 
bri<%e8,  of  spans  varying  from  60  feet  to  100  feet,  the  defleetioa 
was  found  to  be,  as  nearly  as  possible,  the  same  at  all  velodtles  ;  and 
although  the  experiments  at  Portsmouth  (at  some  of  which  the 
Author  was  present)  are  highly  valuable,  and  exceedingly  interesting, 
he  is  nevertheless  of  opinion,  that  there  must  be  a  considerable  dif- 
ference in  the  effects  of  a  weight,  roUing  over  a  cast-iron  bar,  9 
feet  long,  and  that  over  a  bridge  60  feet  kng.  It  is  true  the  Com- 
missionen,  in  their  Report,  have  qualified  the  results  obtained  fiom 
these  experiments,  by  others  made  upon  existing  cast-iion  railway 
girder-bridges,  where  the  deflection  was  reduced  frtMn  an  increase  c^ 
the  statical  deflection,  amounting  to  i^ths  of  an  inch,  as  prodaeed 
upon  the  9-feet  bars,  at  a  velocity  of  30  miles  an  hour,  to  ^ih  of  an 
inch  upon  a  bridge  of  48  fiset  span,  at  a  velocity  of  50  miles  an  hour ; 
thus  clearly  showing,  that  the  larger  the  bridge,  and  the  greater  the 
rigidity  and  inertia  of  the  girders,  the  g^reater  will  be  the  reduction  of 
deflection  to  the  passing  load.  In  the  tubular  girder-bridges,  com- 
posed of  riveted  plates,  it  must  be  observed,  that  the  CommisBionen 
had  no  experience,  nor  were  they  acquainted  with  the  strength, 
rigidity,  and  other  properties  of  girders,  composed  of  wrought-iron 
riveted  plates.  The  deflection  due  to  the  passing  load,  af^pears  to  be 
the  same  at  all  velocities,  and  unless  there  exist  irregularities  and 
inequalities  on  the  rails,  tending  to  cause  a  series  of  impacts,  it  may 
reasonably  be  concluded,  that  the  deflections  are  not  seriously,  if  at 
all,  increased  at  high  velocities. 

On  the  effects  of  impact,  the  Author  perfectly  concurs  in  opinion 
with  the  Commissioners,  that  the  deflections  produced  bj  the 
striking  body  on  wrought  iron,  is  nearly  as  the  velocity  of  impact, 
and  those  on  cast  iron  greater  in  proportion  to  the  velocity.*  These 
experiments  and  investigations  are  extremely  valuable. 

The  mode  of  testing  bridges  is  a  part  of  the  inquiry  which  re- 
quires consideration,  and  in  order  to  maintain  uuimpaired  the  elastic 
powers  of  the  structures,  the  tests  should  not  exceed  the  greatest 
load  the  bridge  is  intended  to  bear  at  high  velocities ;  in  &ct,  the 
Commissioners  are  correct  in  assuming,  that  the  flexure  of  the 
girders  should  never  exceed  one-third  of  their  ultimate  deflection. 
In  wrought-iron  girders,  the  effects  of  reiterated  flexure  are  con- 
siderably less,  in  a  well-constructed  bridge,  of  similar  pn^rtions 


*   Vide  Beport  of  the  Commisuoiiers  appointed  to  Inquire  into  the  Appli- 
cation of  Iron  to  Railway  Stmctares.    Folio.    Plates.    London,  1849* 
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to  thoee  given  in  tiie  table,  than  those  of  cast  iron.  The  deflection 
produced  in  these  constructions,  by  the  greatest  load,  will  not  be 
mofe  than  one-sixth  of  the  ultimate  flexure  of  the  girder.  On  this 
subject,  the  eflects  of  impact  and  the  resistance  of  tubular  girders  to 
a  rolling  load,  were  strilcingly  exhibited,  in  the  experimental  tests 
made  on  the  first  construction  of  this  Icind,  erected  for  carrying  the 
Blackburn  and  Bolton  Railway  across  the  Liverpool  and  Leeds 
Canal,  at  Blaclibum. 

That  bridge  is  60  feet  clear  span,  and  three  locomotives,  each 
weighing  20  tons,  coupled  together,  so  as  to  occupy  the  entire  span, 
were  made  to  pass  over^  at  velocities  varying  from  5  miles  to  20 
miles  an  hour,  producing  a  deflection,  in  the  centre  of  the  bridge,  of 
only  ^tha  of  an  inch.  Two  long  wedges,  1  inch  in  thickness, 
were  then  placed  upon  the  rails  in  the  centre  of  the  span,  and  the 
fall  of  the  engines  from  this,  when  at  a  speed  of  8  miles  to  .10  miles 
an  hour,  caused  a  deflection  of  only  *420  inch,  which  was  increased 
to  *54,  or  about  ^  an  inch,  when  wedges  1^  inch  in  thickness  were 
substituted.  These  were  severe  tests,  and  such  as  would  not  be 
generally  recommended,  as  the  enormous  strength  of  these  girders 
is  now  well  understood,  and  they  may  safely  be  considered  fit  for 
service,  afler  being  subjected  to  the  heaviest  rolling  load,  or  one-sixth 
of  the  breaking  weight,  taken  at  high  velocities. 

The  paper  is  illustrated  by  a  model  and  by  diagrams,  showing  the 
construction  and  dimensions  of  the  bridge,  from  which  Plate  1 1 
has  l)een  compiled. 


Previous  to  commencing  the  discussion  on  the  paper, — 

Mr.  C.  Manby,  Secretary  f  stated,  that  the  subject  of  the.  Torksey 
Bridge  had  already  been  twice  brought  before  the  Institution ;  first, 
at  the  meeting  of  January  29,  1850,  when  Mr.  J.  Scott  Russbll 
begged  to  detain  the  meeting  for  a  few  minutes,  for  the  consider- 
ation of  a  question  of  considerable  importance  to  the  profession. 

The  Royal  Charter  stated  the  Institution  to  have  been  incor- 
porated, *^  for  the  general  advancement  of  mechanical  science,  and 
^^  more  especially  for  promoting  the  acquisition  of  that  species  of 
^<  knowledge  which  constitutes  the  profession  of  a  civil  engineer." 
It  was  generally  considered,  that  any  question  vitally  afiecting  the 
interests,  or  professional  dignity  of  Civil  Engineers,  could  not  be 
submitted  to  a  better  tribunal  than  that  of  the  Council  of  the  Insti- 
tution ;  to  that  body,  therefore,  he  would,  in  the  name  of  a  large 
number  of  professional  brethren,  address  himself. 

It  was  well  known,  tliat  for  some  time  past  there  had  been  many 
attempts  to  restrict  the  free  exercise  of  the  talent  and  ingenuity  of 
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engineersy  and  to  interfere  with   the  progress  of  mechaDteal  and 
constructive  science,  by  the  establishment  of  Govemnient  Boards 
and  Commissions;  almost,   in   &ct,  endeavouring  to  introduce  a 
system  analogous  to  that  of  the  Ing^nieurs  des  Fonts  et  Chaimoto, 
which  had  proved  so  detrimental  to  all  individual  eoterprise  in 
France.     In  the  year  1847,  a  Royal  Commission  was  appointed,  lor 
inquiring  into  the  application  of  iron,  in  structuies  ezpond  to 
violent  concuisions  and  vibration ;  the  Report  of  that  Commiwaou 
had  recently  been  made  public;*  it  expressly  stated,  that  '^ con- 
sidering the  great  importance  of  leaving  the  genins  of  scientific 
men  unfettered,  for  the  development  of  a  subject,  as  yet  so  novel 
and  so  rapidly  progressive  as  the  construction  of  railways,  we  are 
of  opinion,  that  any   legislative  enactments  with  reelect  to  the 
forms  and  proportions  of  the  iron  structures  employed   tbefeni, 
would  be  highly  inexpedient."     Relative  to  the  forms  of  oonstnic- 
tion  of  hollow  girders  of  wrought  iron  it  was  also  stated,  ^  those 
methods  appear  to  possess  and  to  promise  many  advantages,  hot 
they  are  of  such  recent  introduction  that  no  experience  has  yet 
been  acquired   of  their  powers   to  resist  the  various  actions  of 
sudden  changes  of  temperature,  &c." — ''  For  the  reasons  above 
stated  we  are  unable  to  express  any  opinion  upon  them/'     Almost 
simultaneously,  however,  with  the  issuing  of  this  Report,  a  girder 
bridge,  built  of  wrought  iron,  from  the  designs  and  under  the 
superintendence  of  an  engineer  of  admitted  skill  and  extensive 
practice,  was  declared  by  one  of  the  Inspecting  OflSoers  of  the 
Railway  Board,  to  be  unfit  for  the  public  service,  because  it  did  not 
conform  to  the  rules,  which,  in  the  Report  of  the  Commissioners, 
were  expressly  declared  to  be  applicable  to  cast  iron  only.    The 
actual  consequence  of  this  decision,  or  rather  of  this  application  of 
an  antiquated  formula  to  a  modern  invention,  was,  that  the  pabllc 
had  already  been  for  one  month  deprived  of  the  use  of  an  important 
line  of  railway,  and  the  probable  consequence  was  the  condemnatioo 
of  the  majority  of  the  railway  girder-bridges,  which  had  for  yean 
borne  with  safety  the  greatest  loads  that  could  be  imposed  on  them, 
under  any  circumstances  of  their  traffic,  and  the  possible  result 
might  be,  the  rejection  of  that  magnificent  monument  of  engineaing 
skill,  the  Britannia  Bridge. 

It  was  for  the  public  to  decide,  how  long  the  communications  of 
the  country  should  be  interrupted,  and  the  invested  capital  remain 
unproductive ;  but  it  was  for  civil  engineers  to  consider  whether 


\ 


*  Vide  Report  of  the  GommissioDers  appointed  to  Inquire  into  the  Appli- 
cation of  Iron  to  Railway  Structures.     Polio.    Plates.    London,  1849. 
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their  reputation  should  lie  under  the  ban  of  profearional  incom- 
petency, because  an  officer  acting  under  Parliamentary  authority 
interfoed,  by  applying  an  antiquated  rule  to  a  new  system  of  con- 
struction, for  which  it  had  never  been  intended.  It  would  be  easy  to 
show,  that  if  the  bridge,  to  which  he  alluded,  was  not  strong 
enough,  half  the  girder  bridges,  already  constructed,  were  dan- 
gerous for  the  public  service,  and  yet  they  had  for  years  performed 
their  duty,  ahd  exhibited  no  g^reater  signs  of  weakness  at  present, 
than  they  did  when  they  were  declared  by  the  same  Government 
officer  to  be  perfectly  safe,  according  to  Act  of  Parliament.  He 
must  submit,  that  it  was  degrading  to  the  profession,  that  their  repu- 
tation should  be  at  the  mercy  of  the  arbitrary  application  of  legisla- 
tive enactments,  to  structures  for  which  the  rules  were  never  intended. 

In  Mr.  Scott  RusseH's  own  case;  he  had  constructed  some 
wrought  iron  girder-bridges,  of  acknowledged  correct  proportions, 
and  had  guaranteed  the  result ;  now  by  the  application  of  this  ob- 
jectionable rule  to  these  girders,  they  would  probably  be  rejected, 
and  this  had  been  decided  on  without  any  notice  to  the  public,  to 
the  Railway  Boards,  or  to  the  engineers,  in  any  way. 

Under  such  circumstances,  he  would  submit,  that  the  body  of  the 
profession  naturally  looked  up  to  the  Council  for  support  and  aid, 
in  representing,  in  the  proper  quarter,  the  grievous  wrong  under 
which  they  were  suffering,  and  from  the  high  character  and  standing 
of  the  Members  of  the  Council,  he  was  induced  to  hope  confidently, 
tliat  the  appeal  would  not  be  made  in  vain,  for  their  careful  con- 
sideration of  all  the  circumstances,  and  their  taking  such  steps  as 
the  Charter  would  permit,  and  as  would  appear  to  be  most  prudent, 
and  dignified,  for  relieving  the  profession  from  the  tranunds  which 
were  now  attempted  to  be  imposed  upon  its  members. 

The  subject  was  again  formally  alluded  to  at  the  meeting  of  Feb- 
ruary 6th,  1860,  when  Mr.  J.  Scott  RnssELL  inquired  whether 
any  steps  had  been  taken  by  the  Council,  in  consequence  of  the 
statement  submitted  at^he  meeting  of  Tuesday,  January  29  ?  He 
begged  to  urge  the  consideration  of  the  manner  in  which  the 
interests  of  the  public  and  of  the  profession,  were  likely  to  be 
afibcted,  by  the  attitude  recently  assumed  by  the  Railway  Commis- 
sioners, in  reference  to  the  strength  of  the  wrought-iron  girder 
bridges  constructed  for  railways.  It  was  generally  understood,  that 
the  excellent  Report  of  the  Commissioners  for  inquiring  into  the 
strength  of  iron  structures  employed  on  railways,  was  intended 
solely  to  apply  to  cast  iron  and  not  to  wrought  iron,  and  therefore 
it  was  essential  the  question  should  be  set  at  rest,  without  further 
loss  of  time. 
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Mr.  YioHOLBs'was  glad  to  hear  of  the  probalnlity  of  the  knport- 
ant  question  of  legislatiTe  interference  being  discussed :  he  had 
recently  experienced  the  eflfects  of  it  in  a  manner  which,  he  most 
contend,  was  extremely  obnoxioos.  A  large  timber  hridge^  con- 
structed from  his  designs,  at  Lancaster,  on  a  dure  in  plan,  aad 
spanning  the  river  at  a  conademble  angle,  had  been  objected  to  by 
the  Railway  Commissioners,  in  a  letter  addressed  to  the  Direeton  of 
the  railway,  asking  why  their  engineer  had  pvesumed  to  boild  such 
a  bridge,  without  the  permission  of  the  Ballway  Commissioneis. 
Neither  the  constmction,  nor  the  strength  of  the  bridge  hod  ever 
been  questioned,  during  the  eighteen  months  for  which  it  had  been  in 
use ;  and  he  submitted,  that  such  gratuitous  interfer^ice,  as  that 
which  he  described,  was  unwarranted,  and  he  did  not  led  inclined 
to  submit  to  such  dictation  from  any  Grovenunent  Board. 

Captain  W.  S.  Moorsom  suggested,  that  as  many  engineers  must 
have  found  themselves  in  similar  positions,  with  respect  to  the  Bafl- 
way  Commissioners,  h  would  be  advantageous  to  address  full  par- 
ticulars of  all  such  cases  to  the  Secretary  of  the  Institution,  for  the 
guidance  of  the  pn^ession,  or  for  discoselon  at  the  meetings,  aeooid- 
ing  to  the  nature  of  the  case. 

Mr.  J.  Simpson,  F.P.,  stated,  that  the  Council  had  not,  as  yet, 
taken  any  decided  steps  in  the  matter,  but  that  a  course  had  beeo 
suggested,  which,  it  was  expected,  would  lead  to  satiafactoiy  resuhs. 
He  begged  the  Members  to  transmit  to  the  Secretary,  as  Captain 
Moorsom  had  suggested,  all  the  informaticm  in  their  possession,  as 
to  cases  of  l^islative  interference  with  oigiheering  oonstmctions. 

Mr.  J.  Scott  Russell  expressed  himself  satbfied  with  this 
assurance ;  and,  in  the  full  confidence  of  the  interests  of  tlie  profes- 
sion  being  quite  safe  in  the  hands  of  the  Council,  by  whom,  he  was 
certain,  everything  would  be  done  for  insuring  the  positioii  and  pro- 
fessional reputation  of  the  Members,  he  bulged  to  withdraw  the 
motion  he  had  prepared. 

After  this  recapitulation  of  the  previous  proceedings, — 

Mr.  Fowlbr  directed  attention  to  a  model  of  the  Toi^s^  Bridge, 
with  a  large  drawing  of  a  transverse  section  (Plate  1 1)  of  the  bridge, 
at  the  centre,  and  a  diagram*  (Fig.  3,  page  25),  exhibiting  ^e 
result  of  a  series  of  experiments  for  the  purpose  of  showing  the 
effect  of  a  load  upon  the  girders,  when  they  were,  as  in  this  case, 
united  over  the  centre  pier;  or,  in  other  words,  when  each  con- 
tinuous girder  was  considered  as  covering  two  openings,  fonned  by 
the  centre  support 


•  Vide  Note,  page  28. 
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He  was  much  indebted  to  Mr.  Fairbairn  for  pronouncing  the 
bridge  to  be  of  suiiieieot  strength ;  but  the  investigation  would  have 
been  more  satisfiustory,  if  the  structure  had  been  viewed  as  composed 
of  continuous  girders,  each  stretching  the  full  length  of  the  plat- 
form,  and  resting  upon  the  three  points ;  this  would  be  found  to  add 
one-fourth  to  the  absolute  strength  of  ihe  part  of  the  girder  fanning 
each  opening. 

The  diagram  (Fig.  3,  page  25)  bad  been  prepared  for  the  pur- 
pose of  showing  the  effect  of  the  continuity  of  the  gii-der,  the  dotted 
line  showing  the  curve  of  deflection,  due  to  weighting  the  two 
openings  equally  with  the  weight  of  the  structure  itself  alone ;  the 
full  line  showing  the  deflection,  due  to  an  additional  load  of  two 
trains  of  loocmiotives  upon  one  span.  The  latter  experiment  proved, 
that  the  distance  from  the  point  of  contrary  flexure  to  the  centre 
pier  was  less  than  26  feet,  causing  a  practical  reduction  of  the  span 
from  130  feet  to  about  105  feet,  and  adding  at  least  one-fourth  to 
the  strength  of  the  bridge.  Now  any  principle  that  added  one- 
fourth  to  the  strength  of  a  bridge  was,  he  considered,  too  important 
to  be  so  lightly  passed  over ;  added  to  which,  he  thought  the  saving 
of  cost  in  the  construction  of  the  work  wa^  an  iipportant  additional 
consideration. 

He  thought  there  was  an  error  in  the  computation  of  the  propor- 
tion between  the  bottom  and  the  top  of  the  girder,  as  it  would 
appear,  that  the  area  of  the  rivet-holes  had  not  been  deducted  from 
the  former,  which  should  evidently  have  been  done.  Now  the  gross 
sectional  area  of  the  bottom  being  54*93,  and  the  rivet-holes  dimi- 
nishing the  area  full  5*25,  an  area  of  49*68  would  be  left,  making 
the  proportion  of  51  to  49*68,  which  corresponded  very  nearly  with 
the  proportion  of  12  to  11  given  in  the  paper. 

In  building  the  first  of  these  girder  bridges  (the  subject  being 
new  to  him),  Mr.  Fowler  had  been  guided  by  Mr.  Fairbairn's  pro- 
portions, as  he  was  the  constructor  of  the  girders;  and  it  did 
appear  extraordinary,  that  the  dimensions  of  a  bridge  of  95  feet 
span,  which  had  now  been  open  for  traffic  for  full  two  years,  differed  /h  A^*^  ^ 
materially  from  the  dimensions  given  in  the  paper.  Now  as  that 
bridge  had  performed  its  duty  efficiently  for  two  years,  it  would  be 
interesting  to  learn  why  Mr.  Fairbairn  had  changed  his  views  as  to 
the  requisite  dimensions,  and  why  that  proportion  of  the  depth  to 
the  span,  which  at  so  recent  a  period  had  been  considered  sufficient, 
should  now  be  deemed  insufficient. 

The  drawing  represented  the  strength  of  one  girder  calculated 
according  to  Mr.  Fairbaim's  proportion  and  formula ;  therefore  the 
total  str^igth  of  the  two  would  be  equal  to  1560  tons.    The  bridge 
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bad  beeo  tested  by  placing  six  locomotive  engines,  weigfaii^  together 
222  tons,  on  one  opening,  occupying  the  whole  extent  of  it,  which, 
of  ooune,  was  a  greater  test  than  if  a  similar  weight  had  been  placed 
at  the  same  time  on  the  other  opening,  as,  in  the  hitter  case,  one 
load  would  liave  balanced  the  other.  The  effect  of  placing  six 
heavy  engines  in  that  situation  was  to  cause  a  deflecticm  of  if  inch, 
and  on  the  removal  of  the  load,  the  platform  of  the  bridge  immedi- 
ately returned  to  its  original  level.  Great  care  was  taken  to  ascer- 
tain if  the  main  beams  had  any  tendency  to  approach  each  other, 
with  that  weight  resting  on  them,  but  there  was  no  indication  of 
such  a  change  of  form. 

Mr.  Bidder  said,  the  Torksey  Bridge  bad  excited  the  attentioa 
of  the  profosuon,  from  the  fiict  of  the  ConmussionerB  of  Bailwajs 
having  objected  to  the  opening  of  the  bridge  for  traffic,  on  the  plea 
of  care  for  the  safoty  of  the  public.  Mr.  Fowler  ^had  requested 
him,  with  other  engineers,  to  examine  the  structure,  in  order  to 
give  an  opinion  as  to  whether  the  strength  of  the  bridge  was  suffi- 
cient, and  if  not,  to  point  out  where  it  required  strengthening. 
After  careful  inspection  and  consideration,  the  general  opinion  ar- 
rived at  was,  that  the  bridge  was  sufficiently  strcmg  for  all  practical 
purposes  of  public  safety.  So  &r  as  he  could  gather  from  the 
paper,  that  also  appeared  to  be  Mr.  Fairbaim's  opinion,  althoii^h 
he  had  detracted  from  the  value  and  weight  of  that  opinion,  bv 
assigning  other  proportions  to  a  bridge  of  those  dimensions.  As, 
however,  the  principles  which  had  guided  Mr.  Fairbaim  in  his 
calculations  were  so  entirely  different  from  those  Mr.  ladder  had 
adopted  for  ascertaining  the  strength  of  girder  bridges,  he  thought 
it  was  only  right  to  state  what  be  believed  to  be  the  correct  prin- 
ciple. If  right,  he  should  have  done  some  service  in  laying  his 
views  before  the  Institution ;  and,  if  wrong,  he  should  have  the 
advantage  of  being  corrected. 

The  first  point  to  which  Mr.  Fairbaim  had  directed  attention, 
was  the  relative  areas  of  the  top  and  bottom  of  the  girders,  and  he 
bad  stated,  that  the  proportions  between  them  should  be  in  the  ratio 
of  11  to  12,  and  that  any  excess  of  those  proportions  was  so  much 
dead  weight  uselessly  employed ;  that  is  to  say,  if  the  12  was  in- 
creased to  13,  it  was  so  much  weight  added,  without  imparting  any 
corresponding  strength.  Mr.  Bidder  thought  that  must  be  erro- 
neous, because,  in  the  tabular  statement,  instead  of  those  propor- 
tions of  11  to  12  being  rigidly  adhered  to,  the  ratio  of  12  to  14 
was  occasionally  adopted.  He  also  believed  Mr.  Fairbaim  was  in 
error,  in  saying  that  the  increase  in  dimensions  over  any  assumed 
ratio  was  an  addition  to  the  weight  of  the  bridge,  without  being 
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ai^  addition  to  its  strength.    The  top  of  the  bridge  was  exposed 

to  compression,  and  the  bottom  to  tension:   between  those  two 

there  existed  the  neutral  axis;  therefore,  the  compressing  force 

on  the  one,  and  the  tensile  strength  on  the  other,  must  be  equal ; 

the  result  must  then  be,  that  any  addition  to  the  bottom  only 

removed  the  neutral  axis  so  much  further  from  the  top,  bringing 

it  so  much  nearer  to  the  bottom :  it  was  true  that  it  might  not 

gain  all  the  advantage  of  that  addition  of  metal  to  the  bottom, 

but  it  was  certain  that  some  additional   strength  was  obtained. 

Supposing  the  top  and  bottom  to  be  in  the  proportion  of  11  to  12, 

the  paper  implied,  that  if  11  was  added  to  the  bottom,  making  it 

22,  no  strength  would  be  added  to  the  bridge,  but  that  it  would  be 

encumbered  by  an  extra  weight  of  metal.    Mr.  Bidder  denied  that 

position,  and  thought  that,  the  neutral  axis  being  removed  from  the 

top,  by  any  addition  of  metal  to  the  bottom,  even  if  that  addition 

amounted  to  34,  the  strength  of  the  bridge  would  be  increased  by 

one-third ;  adding  50  per  cent,  in  weight,  and  gaining  30  per  cent. 

in  strength.     He  did  not  mean  to  say  that  would  be  a  judicious  dis* 

tribution  of  the  metal,  but  he  thought  it  wrong  to  suppose  it  would 

perform  no  duty,  and  much  less  that  it  would  be  injurious.    He 

thought  it  incorrect  to  fix  any  arbitrary  limits  to  two  quantities 

increasing  in  different  ratios,  and  in  that  respect  he  was  decidedly  at 

ifisue  with  the  deductions  of  the  paper. 

He  also  dissented  from  the  notion,  that  the  depth  of  a  girder 
should  be  restricted  within  any  given  limits ;  in  practice,  ei^^eers 
were  scarcely  ever  able  to  fix  such  limits,  being  generally  guided 
by  local  considerations.  The  question  of  the  proper  depth  of  a 
girder,  was  at  present  entirely  unascertained,  and  it  was  clear  the 
Author  of  the  paper  could  not  have  arrived  at  any  precise  notion  on 
the  subject,  because  the  original  table  sent  with  the  paper  assigned 
the  proportion  of  i^^th  of  the  span  for  the  depth  of  a  g^er  of  any 
span,  but  in  the  amended  table,  subsequently  transmitted,  that  pro- 
portion was  only  retained  up  to  spans  of  150  feet,  and  the  pn^r- 
tion  of  ^th  was  adopted  for  all  greater  spans. 

Theoretically,  the  top  and  bottom  could  not  be  placed  too  far 
apart ;  in  practice,  the  consideration  was,  the  least  amount  of  metal 
that  would  enable  the  top  and  bottom  to  be  placed  at  a  proper  dis- 
tance to  prevent  the  sides  from  buckling.  That  was  a  question 
which  could  not  be  decided  mathematically,  but  must  be  determined 
entirely  by  experiment.  He  was  not  aware  what  reasons  had 
induced  this  alteration  of  the  table,  within  the  last  fortnight ;  but 
he  thought  it  would  not  be  wise  to  adopt  blindly  any  empirical 
limit.    He  thought  it  a  mistake,  to  endeavour  to  ascertain  the 
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■treogth  of  a  gixder  by  fioding  the  gieatert  wei^t  it  wooU  i 

tod  he  was  not  aware  of  any  reoeiyed  coeflSeient,  aa  laigv  ai 

20  tons  to  the  square  inch ;  the  largest  he  knew  of  was  16  teas. 

He  agreed  in  the  obserrations  on  the  sBiaU  effect  of  TibiatioD,  by 
railway  trains,  pMsing  over  bridges;  he  believed  it  to  be  a  mere 
ghost,  laiaed  by  mBthrroatirians  to  fi^hten  ei^iineerB  as  to  the 
stiength  of  thdr  struetnres,  and  he  thought  the  engiaecia  were 
bound,  as  standing  between  the  matheomticians  and  the  pnblie,  to 
a|^y  to  their  dedoetioas  the  principles  of  eommon  sense.  When 
once  a  certain  length  of  girder  was  exceeded,  the  effect  of  ooDewsioB 
ooght  to  be  left  entirely  oot  of  consideration.  Mr.  Fowler  had 
placed  on  his  bridge  an  extraordinary  weight  of  222  tons  on  one 
opening,  and  it  was  asked,  what  would  be  the  effect  of  that  weight 
in  motion,  treating  it  as  222  tons  on  one  pair  of  wheels,  propelled 
in  a  given  direction ;  it  asiist  be  remembered,  that  weight  woM  be 
distribated  over  72  wheels,  each  having  a  spring,  and  as  that  weight 
could  only  opoate  on  a  girder  through  the  instrumentality  of  the 
rails,  which  were  nearly  6  inches  in  dq>th  by  1  inch  in  tldckncM,  it 
would  be  seen  that  the  effiact,  whether  vertically,  or  laterally,  wouU 
be  absolutely  nothing  on  a  structure  of  that  weight  and  rigidity. 
The  fiaeture  of  a  rail,  ov  a  chair,  laterally,  by  the  action  of  a  tiaia, 
was  a  thii^g  of  rare  oceurrcnce,  except  when  the  carriages  got  off  the 
line;  as  an  engineer,  he  considered,  practically,  that  aught  be 
omitted  fiom  amsideration.  It  must  then  be  supposed,  that  the 
stiaiii  would  act  vertically  and  snap  the  girder;  bat  there  was 
not  a  rail  which  was  not  subjected,  by  eveiy  train  passing  over  it, 
to  a  much  greater  strain  than  any  on  the  biic^pe  in  question.  In 
his  opinion,  the  efiect  of  ooncussion  on  any  bii«^;e  of  such  a  ipaii, 
with  girders  of  such  dimensions,  was  a  matter  unworthy  of  notice^ 

In  making  a  few  observations,  for  the  purpose  of  showing  that  the 
bridge,  as  constructed  by  Mr.  Fbwlor,  and  so  retained,  in  oi^position 
to  the  report  of  the  Inq[)ecting  Officer,  was  abundantly  strmig,  hede* 
sired  it  might  not  be  supposed  that  he  wished  to  reflect  <m  that  gentle- 
man, who  bad  never  shown  the  slightest  desire  to  throw  impediments 
in  the  way  of  any  engineer,  or  that  he  should  be  supposed  to  wish 
to  do  more,  than  to  have  the  question  fiurly  and  hoaesdy  dificnswed 
before  the  Institution.  Captain  Simmons  had  stated  in  his  report, 
that  he  should  be  satisfied,  if  one  opening  df  the  bridge  would  sus- 
tain a  load  of  400  tons,  with  a  strain  of  6  tons  to  the  inch,  the  dead 
weight  of  the  bridge  being  175  tons,  leaving  225  tons  for  the  roUii^ 
load.  In  order  to  submit  it  to  a  severe  test,  Mr.  Fowler  had  phoed 
222  tons  on  one  opening,  but  he  would  ask,  under  what  drcum- 
stances  of  ordinary  traffic  was  the  bridge  liable  to  be  exposed  to 
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that  test  ?  It  eould  only  be  on  tbe  rapposition  of  three  coupled 
engines  travelling  on  each  line,  without  any  carriage  being  attached' 
to  them,  and  meeting  ov  one  particalar  opening.  In  practice, 
three  ooopled  engines  were  not  often  attached  to  a  heavy  goods 
train,  and  it  was  not  probable  that  three  engines,  wovld  often  go  ont 
alone.  The  supposed  test,  however,  reqored  the  same  weight  cm 
both  fines;  it  might  be  fkhrly  presumed,  that  one  of  the  seCs^  of 
eng^ines  would  have  a  train  attached  to  it,  and  resting  on  the  other 
opening;  so  that  the  effect  would  be  diminished  on  the  portion 
on  which  the  engines  rested.  After  subjecting  the  bridge  to  that 
weight  of  222  tons,  the  deflection  was  ascertained  to  be  11  inch. 
Captain  Snnmons  said,  if  it  would  bear  that  weight  and  not  have 
more  strain  than  5  Uma  on  the  inch,  he  would  be  satisfied ;  what- 
ever detent  of  weight  that  was  derived  from,  the  effect  on  the 
tension  of  the  iion  would  be  the  same,  and  taking  the  strain  on  the 
bottom  to  be  5  tons  to  the  inch,  the  deflection  ought  to  be  2inches; 
it  was  actually  only  1^  inch,  therefore  the  experiment  proved  the 
strain  was  not  6  tons  to  the  inch.  Mr.  Bidder  had  not  bee»  quite 
satisfied  on  that  point,  until  Mr.  Wild's  experiments,  on  a  simi&rly 
proportioned  beam,  showed  the  point  of  bearing  was  practically 
reduced  from  130  feet  to  106  feet,  by  the  ccmtmuity  of  the  tobes, 
over  the  centre  pier,  by  which  the  length  of  the  girder,  exposed  to 
strain,  was  not  only  reduced,  but  the  weight  being  equally  diffused, 
waa  also  diminished,  and  Aerefbre  the  deflection  would  be  reduced 
as  the  square ;  this  induced  the  conclusion  in  his  mind,  that  the 
Torksey  bridge  was  abundantly  strong  for  aU  purposes  of  public 


Mr.  Eaton  Hodokiivsok  said,  it  was  with  great  reluctance  that 
he  made  any  observation  in  the  absence  of  Mr.  Farrbaim,  difllering 
aa  he  did  from  him  in  many  of  his  conclusions.  Mr.  Eurbaim  had 
n  his  paper  adduced  a  formula,  with  a  coefficient  attached,  for  the 
strength  of  wrought-iron  tubes ;  but  the  adequacy  of  that  formula 
might  be  questioned;  indeed  if  the  tubes  were  made  as  proposed  in 
the  paper,  it  was  doubiftil  whether  it  might  not  be  unsafe  and  dan- 
gerous, to  rely  upon  the  formula. 

When  Mr.  Hodgkinson  made  expoiments,  many  years  ago,  to 
ascertain  the  strength  and  best  form  of  cast-iron  beams,  he  used  the 
same  simple  formula,  with  a  coefficient  deduced  from  numerous 
practical  experiments  on  the  fhu^ure  of  cast-inm  beams.  This 
formula  depended  meroly  on  the  tensile  strength  of  the  bottom 
rib,  and  on  the  depth  and  length  of  the  beam.  These  data  he 
considered  sufficient,  for  thiat  material;  for  in  cast-iron  beams, 
of  the  best  form,  there  would  be  more  than  twice  as  much  metal 
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in  the  bottom  flange   as  in   all  the    rest  of  the  beam  in  the 
middle.* 

This  was  not  the  ease  with  the  new  tubular  girdeia.  The  defec- 
tive elasticity  of  cast  iron,  rendered  it  difficult  to  draw  such  precise 
conclusions  from  it,  as  from  a  material  of  more  perfect  dastic 
force,  such  as  wrought  iron. 

The  formula  he  had  found  suitable  for  east-iron  beams,  would  not, 
he  conceived,  be  applicable  to  tubes  of  wrought  iron,  where  the 
bottom  (whose  tensile  force  was  alone  included)  bore  but  a  small 
proportion  to  the  whole  sectional  area;  and  the  ades  of  the  tubes 
had  as  much  sectional  area  in  them,  as  all  the  rest 

The  side  plates  themselves,  without  the  angle-irons  to  stifleo 
them,  might  be  equal,  at  least  in  sectional  area,  to  the  plates  in  the 
top  and  bottom ;  and  to  employ  a  formula  that  would  reject  half  the 
material  in  the  tube,  because  the  estimation  of  its  forces  could  not 
be  easily  arrived  at,  by  a  simple  arithmetical  computation  only,  was 
not  in  accordance  with  the  knowledge  of  the  present  day. 

It  might,  however,  be  said,  that  the  formula  was  applicable  to 
similar  tubes,  of  a  particular  form  ;  but  the  tubes  in  Mr.  Fairiiaini's 
table  were  not  similar,  and  its  applicability  to  tubes  of  the  various 
kinds  in  the  table  was  doubtful ;  and  especially  to  tubes  of  otbo* 
forms,  as  that  of  the  Torksey  bridge,  the  strength  of  which  Mr. 
Fairbaim  had  computed  by  it. 

The  complete  solution,  for  the  strength  of  tubes  in  general,  was 
more  troublesome  than  difficult 

If,  for  instance,  the  top  and  the  bottom  of  the  tube  diffeied  from 
each  other  in  sectional  area,  or  in  form,  it  would  be  necessary,  first, 
to  obtain  the  situation  of  the  neutral  line,  and  this  would  be  in  the 
centre  of  gravity  of  the  section.  Secondly,  it  would  be  neeesssiy 
to  find  the  moments  of  the  forces  exerted  bj  each  of  the  pbtes,  in 
the  top,  bottom,  and  sides  of  the  tube ;  or,  in  other  words,  the 
forces  of  the  particles  of  each,  multiplied  by  their  distance  from  the 
neutral  line.  The  sum  of  these  moments  must  be  equated,  to  that 
from  the  weight  laid  on,  and  the  leverage  from  the  length  of  the 
tube,  between  the  supports. 

Then,  for  the  strength  of  the  tube  of  the  second  form,  the  formula 

Sid 
would  apply,  where  dj  d'y  were  the  eztemal  and  internal  dqpths  re- 
spectively, bj  b'j  the  external  and  internal  breadths,  /  the  distance 

*  In  the  strongest  cast-iron  beam,  as  obtained  from  these  experiments,  the 
area  of  the  sections  of  the  top  and  bottom  ribs,  in  the  middle,  was  as  1  to  6 
nearly ;  and  the  bottom  rib  had  2*4  times  as  mveh  in  its  section,  as  all  the  rest 
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between  the  8opport8,/t]ie  strain  per  square  inch  of  section, 
tained  at  the  top  and  bottom  of  the  tube,  and  W  the  we^ht,  which 
being  laid  on  the  middle  of  the  tube,  would  produce  that  strain.* 

If/*  be  taken  at  eight  tons  per  square  inch,  it  would  be  within  the 
elastic  force  of  the  material :  some  tubes  of  simple  plates  had  borne 
as  much  as  double  that  pressure,  or  more. 

Mr.  Fairbaim  asserted,  that  the  compaiative  thickness  of  the  top 
and  the  bottom  of  a  tube,  should  be  as  12  to  11,  this  hayii^  been 
the  case  in  the  large  tube  made  in  London ;  but  Mr.  Hodgkinson 
contended,  that  there  could  be  no  constant  proportion  between  the 
thickness  of  the  top  aq4  of  the  bottom.  A  tube  of  one  thickness  of 
metal  might  be  well  proportioned,  but  double  the  thickness  would 
render  it  very  much  out  of  proportion.  The  resistance  of  thin 
plates  to  a  crushing  force,  applied  in  the  direction  of  their  length, 
was  found  to  vary  nearly  as  the  cube  of  the  thickness.    Doubling 


*  For  the  maimer  of  compating  the  strength  of  the  Oonway  Tabe,  «m 
Appendix*  by  Bfr.  Hodgkuaoo,  m  the  Beport  of  the  CommiBgionfrg  on  the 
Strength  of  Iron,  pp.  174, 1 75. 

In  tabes  formed  of  simple  plates,  with  cells  at  the  top^  as  in  those  made  by 
Mr.  Pairbum,  the  section  of  the  top  and  bottom  being  nearly  equal,  the  strength 
might  be  oompnted,  by  assoming  another  fonn,  of  nearly  equal  strength,  and 
«ssily  caleolable,  m  the  following  manner : — 


Pig.l. 


Saetionof  Tabe  m  formed. 


Fig.  2. 
Section  of  ,Tabe  newly  eqalvalent  in  itrenith, 
the  tiiJekneei  of  the  bottom  and  aides  being 
equal  to  thoee  in  tbe  former ;  and  the  top  of 
equal  area  of  section  to  thatof  the  cells  in  the 
Ibnner,  and  plaoed  at  the  height  of  the  centre 
of  gxtvity  ofthe  cells. 
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tl»  thidcnMi  of  a  very  thin  tmbe  at  the  top  woald  gire  nz,  or  mivea 
Umm  the  renting  power  there ;  whilet  doubling  it  at  the  bottnoi 
only  gave  twice  the  ftrength.  This  prqperty  of  eompienion,  ez» 
tended  only  to  plates  of  tubes  not  strained  to  more  than  aboat  mne 
tons  per  square  inch :  it  was  not  easy  to  give  proper  pfoportions  fiir 
these  kinds  of  tubes,  without  further  fxaetioal  infiinnatiott.  Mr. 
Hodgkinson  had  made  many  ezperimento,  which  were  given  in  the 
Report  of  the  ComaiisBiQners,  in  order  to  supply  that  infimnation; 
but  the  inquiry  was  still  in  its  infiincy.  SJmjuiical  laws  might  by 
degrees  be  laid  down;  but  real  elementary  ealculationB  afaonld,  at 
present,  alone  be  attempted ;  and  these  piiniypleS}  wiien  In  prsetiee 
the  plates  were  thick  enoagfa  not  to  buckle  by  the  compresBion, 
had  long  been  undanstood.* 

From  experiments  on  the  resisting  powers  of  rectangular  cells  of 
wiougkt  irotti  4  indies,  and  8  inches  square,  and  10  feet  kag, 
compressed  in  the  direction  of  their  length,  the  thickness  and 
(pushing  weights  per  square  inch 


CdU  4  ixchn  aquare.  CdU  8  iachn  sgvorti 


InelMfl.  Tons. 

«03  .  •        5  nearly 

•06  •  •        8*6  „ 

•083  •  .  11      „ 

•134  .  •  10     „ 


InelMi.  Tom. 

•06  •    5*9iieariy 

•139  •         •     9*        » 

•219  •         •  11-5     9 

•24  Not  crushed  with  12  ti 


These  experiments,  so  &r  as  they  extended,  showed  the  weakness 
of  cells  with  thin  plates ;  and  rendered  it  probable,  that  the  thick- 
ness of  the  plates  ^uld  be  in  proportion  to  the  lateral  dimensiou 
of  the  cell. 

The  practical  use  of  cells  in  the  top  of  the  tube  girders,  was  to 
prevent  the  plates  from  becoming  crippled,  or  wrhikled  in  that 
spot;  but  this  would  be  better  done  by  thick  plates,  than  by  rec- 
tangular cells,  which,  in  Mr,  Hodgkinson's  experiments,  were  gene- 
rally crushed  with  a  pressure  of  12  tons  per  square  inch  of  sectkn, 
or  even  less. 

A  rectangular  tube  of  great  thickness,  nearly  7  tons  weight, 
47  feet  long,  45  feet  span,  8  feet  deep,  and  2  feet  wide,  made  d 
plates  iths  inch  thick,  at  the  top,  bottom,  and  sides,  when  bent 
transversely  by  a  load  in  the  middle,  was  not  perceptibly  crushed  at 
the  top,  with  a  pressure  of  12  tons,  or  16  tons,  per  square  inch  of 
section ;  and  it  required  upwards  of  17  tons  to  produce  any  indica- 
tion of  wrinkling  in  the  top. 

The  same  tube,  when  its  top  and  bottom  plates,  in  the  nuddle, 
were  replaced  with  others  of  the  same  thickness,  and  its  side  phtes 

«  VvU  Appendix  to  Report  of  the  Conuninionen  od  Iron  Beams,  page  1 16. 
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were  made  of  half  the  thickness,  or  fths  inch  thick,  was  not  cor- 
nigatedy  or  wrinkled  in  the  top,  though  it  was  considerably  shortened, 
bj  tlie  compression  there,  and  had  taken  a  deflexion  of  7*83  inches, 
with  a  load  of  nearly  103  tons^  in  the  centre,  and  a  pressure  in  the 
top  plates  of  1 8  tons  per  square  inch  of  section.  Tubes  of  half  that 
thickness  at  the  top  would  probably  have  wrinkled  with  a  few  tons 
per  square  inch  of  section  there. 

These  fiwts  showed  die  great  hnportance  of  increasing  the  thick- 
ness of  tke  plates  of  tubes;  aud  his  experiments  rendered  it 
evident,  that  square  cellular  tops  might  be  advantageously  dispensed 
withy  by  increasing  the  thickness  of  the  plates  on  the  top,  by 
riveting  them  together,  and  thus  placing  the  resisting  forces  at  the 
top  and  lx>ttom  of  the  tube  as  far  asunder  as  possible.  If,  also,  in 
addition,  longitudinal  ribs  of  cast  iron  were  riveted  to  the  plates 
along  the  top,  to  renst  compression,  when  the  wrought  iron  fiiiled, 
a  great  increase  of  strength  would  thus  be  obtained,  as  had  been 
shown  by  his  experiments. 

Mr.  C.  H.  Wild  begged  first  to  read  the  following  extract  from 
the  second  report  by  Capt.  Smmons,  the  Govemment  Inspector : — 
"  In  reply  to  the  question,  *  Whether  if  I  still  remain  of  opinion 
that  this  viaduct  cannot  be  opened  with  safety  to  the  public,  what 
further  strengthening  will  be  necessary  ?'  I  have  to  state  that  for 
reasons  before  adduced,  I  do  not  consider,  that  the  viaduct  can  be 
opened  for  the  continuous  passage  of  trains,  with  safety  to  the 
public,  and  that  it  will  not  be  in  a  condition  to  be  opened,  until  it 
shall  have  been  so  strengthened,  that  a  load  of  about  400  tons, 
(including  the  weight  of  the  beams  themselves,  and  all  the  standing 
parts  of  the  bridge),  dbtributed  equally  oVer  the  platform  of  one 
span,  shall  not^  produce  a  greater  pressure  upon  the  top  plate  of  the 
girders,  than^five  tons  per  square  inch.'* 

In  consequence  of  this  opinion,  Mr.  Wild  |had,  at  the  request  of 
Mr.  Fowler,  entered  into  <»lculations,  to  ascertain  wliat  the  com- 
pressive strain  on  the  top  of  the  bridge  would  be,  under  the  pre- 
scribed conditions,  when  it  was  found,  that  it  would  be  less  thim  5 
tons  per  square  inch,  the  limit  defined  in  the  report  As  this  result 
diflfered  from  tiiat  arrived  at  by  the  Government  Inspector,  recourse 
was  liad  to  experiments  to  confirm  the  truth  of  the  calculations. 

Among  the  many  points  noticed  in  Mr.  Fairbairn's  paper,  was 
one  which  he  must  consider  not  only  unphilosophical,  but  positively 
dangerous.  The  paper  said,  <<  It  is  conndered  by  some  engineers, 
as  very  important  to  the  strength  of  these  bridges,  that  the  girders 
should  be  continuous,  or  extending  over  two,  or  more  spans.  This 
is,  no  doubt,  correct  to  a  certain  extent,  and  although  the  fiict  is 
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admitted,  yet  this  oonsidflnttOD  is  porpoeelj  neglected,  in  these  eal- 
enlatioiis ;  any  anziliajy  sapport  of  that  kind  acting  merely  as  a 
oounterpoifle.  It  is  considered  safer  to  treat  the  aobject  on  tlie 
principle  of  compassing  each  of  the  qpans  with  simple  and  perfectly 
independent  girders."* 

The  importance  of  the  eflfect  of  continuity  was  acknowledged  by 
all  authorities,  so  that  it  could  not  be  adinitted,  that  this  wan  an 
element,  the  consideiation  of  which  might,  with  any  propriety,  be 
neglected.  The  Torksey  bridge  consisted  of  two  <^peningB,  each  of 
130  feet ;  the  two  being  spanned  by  a  continuous  girder  resting  on 
the  central  support  If  such  a  beam  was  placed  on  the  three  aup- 
ports  A,  6,  G  (Fig.  3),  and  were  loaded  uniformly,  it  would  assume 
the  shape  ofthe  dotted  line  Am  Bit  C.  It  was  evident  that  between 
A  and  m,  the  upper  portion  of  the  beam  would  be  compressed,  whilst 
in  the  part  m  ii,  over  the  support,  the  reverse  effect  would  be  pn>» 
doced ;  the  beam  mig^t  therefore  be  divided  into  three  parts.  At 
the  point  of  contrary  flexure,  m,  all  horizontal  forces  ceased,  and  there 
exirted  merely  the  vertical  strain,  due  to  the  suspension,  at  that  point, 
of  half  the  weight  ofthe  beam  A  m.  If  the  continuous  beam  were 
hinged  at  the  points  of  contrary  flexure,  and  so  divided  into  three 
independent  beams,  the  previously  existing  conditions  would  remain 
unaltered.  This  being  the  case,  it  would  be  an  evident  error,  if  in 
calculating  the  strength  of  such  a  beam,  A  B  only  were  taken  as  its 
lengrth.  In  order  to  check,  practically,  the  calculated  position  of 
the  point  of  contrary  flexure,  the  experiment  was  tried  on  a  large 
wooden  model,  by  loading  it,  first  with  such  weights  as  represented 
the  constant  load  due  to  the  structure.  The  model  beam  then  took 
the  form  shown  by  the  dotted  line  in  Fig.  3,  and  the  point  of  oontiary 
flexure  was  found  to  be  30i  inches  from  the  point  B.  The  model 
was  then  severed  and  hinged  at  that  point,  when  the  curve  and 
the  deflection  were  found,  as  might  have  been  expected,  the  same  as 
before.  In  order  to  ascertain  the  point  of  contrary  flexure  in  a 
beam  loaded  as  prescribed  by  the  Government  Inspector,  over  one 
span  only,  an  additional  weight  was  added,  having  to  the  weight 
previously  applied  on  that  span,  the  same  proportion  as  400  tons, 
the  prescribed  load,  had  to  160  tons,  the  weight  of  the  structure; 
the  point  of  contrary  flexure  then  approached  to  within  21f  inches 
of  the  central  support.  The  beam  was  again  severed  and  hinged 
at  that  point,  and  the  curve  was  formed  as  regularly  as  before,  the 
deflection  on  the  heavily-loaded  side  being  5j-  inches.  The  i 
was  then  cut  in^half,  making  it  into  two  detached  beams,  the 


*  Fub  ante,  pugv  6. 
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Pig.  8. 

Diagnun  of  Defleetion. 
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meedag  on  th0^  central  pier,  when  it  was  foand  on  tbe  heavily- 
loaded  dde  that  the  deflection  was  increased  to  9}  inches.  As  much 
weight  was  then  remoyed,  as  reduced  the  deflection  to  the  same 
amount  as  had,  in  the  continuous  beam,  been  produced  hj  the  weight 
representing  400  tons,  and  the  proportion  borne  by  the  weight  re- 
quisite to  produce  a  given  deflection  in  the  detached  beam,  was  to 
that  requisite  to  produce  the  same  deflection  in  the  continiMMB 
beam  as  65^  to  120.  Having  found  the  position  of  the  point  of 
contrary  flexure  in  a  beam,  loaded  in  the  proportions  prescribed 
by  the  Government  Inspector,  it  was  easy  to  calculate  the  strain 
upon  the  top  cells  of  the  Torksey  bridge.  The  virtual  length 
of  the  girdas  would  be  130— 21f  =  lOSi  feet:  the  losd  upon 

these  girden  would  be,  -j^  x  400  =:  333  tons,  or  upon  each 

girder  166  tons,  or  upon  the  centre  83  tons.  If,  for  the  sake  of 
rimplicity,  the  value  of  the  side  plates  was  omitted,  the  strain  vpoa 
the  top  cell  would  be — 

^^^  4irF5^50"^'^^*^°*P®'^^' 
being  less  than  the  limiting  strain  of  5  tons  per  inch,  defined  by 
the  Government  Inspector. 

The  experiments,  therefore,  iUlly  corroborated  the  troth  of  the 
calculations  previously  made,  and  showed  the  compressive  strain  per 
square  inch,  on  the  top  cell  of  the  girder,  to  be  less  than  that  tvr 
exceeding  which  the  Government  Inspector  had  condemned  the 
bridge,  and  thus  an  important  line  had  remained  lor  some  coon* 
derable  period  closed  at  a  great  pecuniary  sacrifice,  the  Bailvay 
Company  had  been,  and  were  still  deprived  of  the  use  of  their  pro- 
perty,  and  the  public  convenience  Bu£fered,  not  in  consequence  of 
any  omission  on  the  part  of  the  engineer  to  provide  adequate  stiengtb 
for  the  public  security,  but  from  the  pernicious  eflfects  of  Cioveni- 
ment  interference,  and  from  the  necessary  consequence  of  the  want 
of  practical  skill,  always  demonstrated  whai  oflicers  whose  duties 
were  strictly  mOitary  were  entrusted  with  the  control  of  civil  works. 

Mr.  P01.B  said  he  had  been  requested  by  Mr.  Fowler  to  eia* 
mine  the  questions  of  the  strength  and  deflexion  of  the  Totksey 
bridge,  and  he  ix^ged  permission  to  read  to  the  meeting  the  lesolti 
of  his  investigations,  as  they  would  appear  clearer  than  bj  merdy 
speaking  on  the  subject. 

He  then,  by  permission  of  the  President,  read  as  follows : — 

<^  In  a  case  of  so  much  importance  as  that  now  under  diseuasioD, 
it  appean  desirable  to  apply  rules  of  calculation  more  extended 
than  the  simple  one  used  by  Mr.  Fairbairn.    In  order  to  fenn  i 
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coneet  jodg^nieiit  on  the  qaoition,  it  is  neoesniynot  mefdy  to  obtain 
a  genend  approximate  notion  of  the  strength  of  the  bridge,  but  to 
ascertain,  with  all  possible  exactness,  the  nature  and  amount  of  the 
strains  to  which  tiie  structure  is  exposed ;  and  this  can  onlj  be  done 
by  a  comprehensiye  process  of  calculation,  which,  thoiigfa  «ore 
laborious,  will  be  more  satis&ctory. 

**A3  no  doubt  appears  to  be  raised  as  to  the  suffideney  of  the  trans* 
verse  bearers  supporting  the  platform,  the  only  question  is,  as  to 
the  strength  of  the  main  wrought-iion  tubvlar  girders  extmiding 
across  the  stream,  and  to  this  alone,  therefore,  attention  need  be 
directed. 

'<  The  problem  for  determmng  the  strength  of  a  beam,  resolyes 
itself,  in  tiiis  case,  as  in  many  others,  into  the  following  questton— 
'  When  a  certain  beam  is  liMuied  with  a  giren  weight,  what  is  the 
greatest  longitudinal  strain,  either  of  extension,  or  compressioQ,  on  any 
of  its  fttMes  i'  It  is  well  known,  that  wlien  an  elastic  beam,  supported 
at  both  ends,  is  weighted  in  the  centre,  the  upper  fibies  of  tiie  beam 
are  conqiresied  and  the  lower  fibres  extended.  Now,  it  has  been 
well  ascertained  what  degree  of  longitudinal  strain  may  be  applied 
to  these  fibres  with  safety ;  and  therefore,  if  the  ratio  can  be  esta- 
blished, which  exists  between  tiie  weight  m  girder  is  supporting, 
and  the  compressive  or  tensile  forces  on  its  top  and  bottom  plates, 
we  have  efiectivdy  determined  the  question,  whether  such  girder  is, 
or  b  not,  sufiiciently  strong.  For  example,  Mr.  Hodgidnson  states^ 
in  his  onlculations  on  the  Britannia  and  Conway  tubular  bridges, 
(Report  to  the  Inm  Commission,  pp.  171  and  178),  that  the  metal 
of  the  tubes  may  be  aUowed  to  beur,  at  a  maximum ,  8  tons  per  square 
inch  compressive  stain,  and  about  10  ions  tensile  strain ;  the  ulti* 
nouite  strength  in  each  case  bdng  about  half  as  much  more.  Now, 
if  we  can  show,  that  in  the  Torksey  bridge  giiders,  when  loaded  to 
tbe  utmost,  the  greatest  compressive  strain  is  little  more  than  half 
8  tons,  and  the  greatest  tensile  strain  less  than  half  10  tons,  we  esta- 
blish, to  all  intents  and  purposes,  the  suflident  strength  of  the  bridge. 

''The  general  rules  for  determiniog  the  strains  on  beams  of  apcr- 
foetly  elastic  material  (as  wrought  iron  may  be  assumed  to  be), 
are  wall  established,  and  very  generally  known;  but  in  attemptii^ 
to  ^>ply  them  to  the  Torksey  bridge,  we  are  met  at  the  outset  byxa 
peculiarity  in  the  case,  which  throws  scmie  difficulty  in  the  way. 

« Each  girder,  instead  of  extending  over  one  span  only,  is  of 
double  length,  being  continued  over  the  two  openings,  and  being 
supported  at  three  points  A,  B,  and  C,  as  shown  in  Fig.  8,  page  25. 
Now»  it  must  be  apparent,  almost  at  first  sight,  that  this  contmuity 
will  increase  the  strength  of  the  girder,  as  fitr  as  one  opening  is 
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ccmoenied ;  but  the  degree  in  which  the  strength  is  thus  Incieised, 
does  not  appear  hitherto  to  have  been  fully  appreciated.  It  has  been 
usual  to  estimate  the  strength  of  the  girder  as  if  extending  over 
one  opening  only,  asswrning  that  the  continuity,  though  somewhsi 
of  an  improvement,  is  scarcely  worth  bestowing  much  thought 
upon.  Tlusy  however,  is  but  an  unsatis&ctory  mode  of  diCTiMsing 
the  subject ;  if  it  be  an  improvement  at  all,  its  value  should  be 
determined,  if  not,  its  uselessness  should  be  proved. 

<<  Suppose  the  half  of  the  bridge  A  B  to  be  loaded  with  the  greatest 
weight  which  can  be  put  upon  it,  and  which,  including  the  weight 
of  the  structure  itself,  may  be  taken  at  400  tons :  and  let  the 
other  half  BC  have  nothing  upon  it  but  the  weight  of  the  stractore, 
which  is  164  tons ;  both  these  loads  being  uniformly  distributed 
over  their  respective  spans.  This  is  the  loading  defined  as  the  test 
of  the  bridge. 

'<  The  problem  then  to  be  solved  u— What  is  the  strain  on 
the  girder,  compared  with  what  it  would  be  if  the  said  girder  ex- 
tended only  over  the  span  A  6,  without  being  continued  over  the 
adjoining  opening  ? 

**  It  does  not  appear,  that  any  writers  on  the  strength  of  beam* 
have  investigated  this  case.  Professor  Moseley,  in  his '  Mechanical 
Principles  of  Engineering,'  has  discussed  two  cases  somewhat 
sbnihir,  viz.,  one  where  a  load  is  distributed  equally  over  the  two 
openings,  the  same  on  each ;  and  another  where  unequal  weights 
are  hung  fiom  their  centres.* 

**  It  is  not  difficult,  however,  to  apply  mathematical  investigation 
to  the  case  in  point,  and  formulas  may  be  obtained,  by  wliich  the 
line  of  deflection  can  be  calculated  for  the  entire  length  of  the 
girder ;  and  by  these  formulse,  the  lines  upon  the  diagram.  Fig.  3,t 
have  been  laid  down.  The  doUed  Une  represents  the  form  thegirder 
should  take  when  acted  upon  by  the  weight  of  the  structure  only ; 
the  black  line  shows  the  form  it  should  take,  when  one  opening 
is  weighted  as  before  mentioned;  the  deflexions  being,  of  ooonc, 
very  much  magnified.  Following  the  black  line  from  the  point  A« 
it  will  be  perceived,  that  the  curve  at  first  assumes  a  shape  concave 
upwards  (shnilar  to  the  usual  deflexion  curve),  which  it  retains  ss 
fiir  as  a  certain  point /i,  marked  <  point  of  contraiy  flexure.'   Hefe 

*  Vide  Moseley's  Meefaanical  Principles  of  Eqgineering  and  AiMMban, 
pp.  519  and  521,  Arts.  877  and  379. 

t  Two  diagrams  were  exhibited  at  the  meetmg,  one  laid  down  firam  tiw  ex- 
perimentti  of  Mr.  Wild,  the  other  from  the  ealeolationi  made  by  Mr.  Bole,  tf 
stated  above ;  but  the  lines  of  tlie  carves  were  so  nearly  ideotioB],  that  one 
flgnre  has  been  oonsidered  snfficient  for  both  cases^— Sw.  Hut.  C.  K 
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the  cmrvatttre  \b  reversed,  the  upper  side  beooming  convex,  and 
this  continues  as  &r  as  another  *  point  of  contrary  flexure '  q^  on 
the  other  side  of  the  centre  pier,  where  the  curvature  again  takes 
its  originid  form,  to  the  end  of  the  beam.  It  is  to  these  two 
'  points  of  contrary  flexure '  that  attention  should  be  directed,  as 
their  position  solves  the  problem. 

"  The  curve  being  concave  from  A  to  /i,  the  upper  fibres  will 
be  compressed,  and  the  lower  ones  extended ;  but  beyond  this  point, 
these  strains  will  be  reversed,  the  upper  fibres  will  sufier  extension, 
and  the  lower  ones  compression^  Now,  it  must  be  evident,  that  at 
the  point  where  this  reversion  of  the  strains  takes  place,  that  is,  at 
the  point  of  contrary  flexure,  the  fibres  will  be  in  their  normal  con- 
dition, they  will  be  neither  compressed,  nor  extended,  nor  will  there 
be  any  longitudinal  strain  upon  them.  It  is  evident,  therefore,  that 
this  point  of  the  beam  is  in  the  same  condition  as  one  of  the  ends  A, 
or  C,  and,  in  fact,  the  beam  might  be  sawn  through  here,  without 
at  all  afibcting  the  equilibrium  of  the  structure,  provided  that  this 
end  was  merely  hooked  up  to,  or  hung  from,  the  part  adjoining. 
Indeed,  this  was  practically  demonstrated  by  Mr.  Wild's  experi- 
ments, where  a  model  beam,  weighted  and  deflected  as  shown  in  the 
figure,  was  actually  cut  through  at  this  point  of  contrary  flexure, 
and  a  thin  lamina  removed,  yet  the  beam  retained  its  equilibrium 
perfectly,  and  no  tendency  to  longitudinal  strain  was  exhibited  at 
the  point  of  section.  Very  little  consideration  will  suffice  to  show, 
that  in  no  other  point  of  the  beam,  except  where  the  curves  change, 
could  this  be  done,  without  destroying  the  equilibrium  of  the 
whole. 

"  Since,  therefore,  the  two  points  of  contrary  flexure  are  in  the 
same  condition  as  if  they  formed  ends  of  beams,  it  becomes  clear 
that  the  effect  of  the  continuity  of  the  girder  is  to  distribute  the 
load  over  three  bearing  lengths  instead  of  two,  which  may  be  con- 
sidered, as  in  Mr.  Wild's  experiment  they  really  were,  three  distinct 
and  separate  beams ;  the  first  from  A  to/>,  the  second  fyomp  to  9, 
the  third  from  q  to  (k 

'<  The  first  beam  is  supported  at  one  end  by  the  pier  A,  while  the 
other  end  hangs  on  the  end  of  the  middle  beam.  The  beam  at  the 
opposite  end  is  supported  in  like  manner,  and  the  middle  beam  is  in 
eqnilibrium,  like  a  common  lever,  on  the  centre  pier  B. 

«  We  may  dismiss  the  two  latter-named  beams  without  further 
notice,  and  confine  our  attention  to  the  first  beam,  which  is  the  one 
most  exposed  to  danger.  One  end  of  thb  is,  as  already  stated, 
supported  on  the  pier  A,  the  other  hangs  at  p^  to  the  end  of  the 
centre  beam.    This  is,  in  eflect,  the  same  thing  as  if  the  beam  was 
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sufiported  at  both  end8»  and  th«g  we  have  the  common  piobki  of  a 
simple  gifder  suppcwted  at  both  ends,  and  loaded  witii  a  veighft  dia- 
tributed  oTor  its  whole  length ;  this  beam  beings  however  (ftr  this 
is  the  important  point),  ooaslderably  shorter  than  the  qian  of  one 
openii:^  of  the  bridge. 

"  Nowy  this  difference  of  length,  or,  in  other  words,  the  distuoe  of 
the  point  of  oontrary  flexure  from  the  centre  pier,  b  determined  bj 
the  mathematiesl  iavestigatioa  already  alluded  to ; — lor  the  loads 
above  given,  it  comes  out  something  less  than  23  feet,  leaving 
107  feet  for  the  efiective  length  of  the  beam.  The  value  of  the 
advantage  gained  by  the  continuity  of  the  girder  is  thus  apparent ; 
for,  instead  of  a  girder  130  feet  long,  bearing  400  tons,  we  have, 
effectively,  a  girder  only  107  feet  long,  bearing  330  tons;  givii^ 
an  increase  of  strengrth  of  rather  more  than  one-third. 

"  The  remainder  of  the  calculation,  neeesBary  to  detennine  the 
greatest  longitudinal  strain  on  the  fibres  of  this  beam,  is  veiy  simple, 
and  follows  the  ordinary  rules. 

<<The  beam  is  supposed  to  be  perfectly  elastic,  and  the  Bcntia]  fine 
is  found  according  to  the  well-known  proposition,  that  in  such  a 
beam  it  will  pass  through  the  centre  of  gravity  of  the  section.  This 
brings  it  56  inches  from  the  bottom,  or  64  inches  from  the  top,  of 
the  girder. 

*^  The  moments  of  the  strains  on  each  part  of  the  section  (omitting 
the  rivets  and  ai^le-irons  at  the  bottom),  are  then  taken  round  the 
neutral  line,  and  by  equating  these,  in  the  ordinary  manner,  with 
the  moments  of  the  load  on  the  beam,  we  obtain : — 
The  greatest  compressive  strain  on 
the  top-plates  of  the  girder,  with 
a  load  of  400  tons      •     .     •     • 
The  greatest  tensile  strain  on  the 
bottom-plates • 

<<  It  is  remarkable,  how  closely  the  results  obtained  by  lir.  WMs 
experiments  agree  with  the  results  of  the  mathematical  investigatkxD, 
the  general  form  of  the  deflexion  curve  being  nearly  identical  in 
both  cases,  although  the  two  classes  of  resuUs  were  obtained  entirely 
independent  of,  and  uninfluenced  by  each  other. 

*'  The  experimental  distance  of  the  point  of  contrary  fiexon^ 
where  the  model  beam  was  cut  across,  from  the  centre  pier,  is  a 
little  less  than  22  feet ;  as  calculated,  it  is  22  feet  11  inches.  For 
the  unloaded  beam,  the  calculation  gives  the  distance  of  this 
point  =  32  feet  6  inches;  the  experiment  =  30  feet  6  inches.  The 
experiment  gives  the  greatest  compressive  strain  =  4*67  tons;  the 
calculation  s  4*55  tons. 


^  4*55  tons  per  sq.  in. 
=4-00    „        ^     - 
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The  deflection  of  the  bridge  is,  to  what  it  vould  be,  if  the  gilder 
extended  aver  one  span  only,  by  calculation,  as  100  to  170,  wUbt 
by  experiment  it  is  found  to  be  as  100  to  180. 

'<  The  deflection  of  the  bridge  due  to  the  rolling  load,  eome»  out  by 
calculation  1-|V  inch ;  and  when  the  bridge  was  loaded  with  looomo- 
tive  eD^es,  the  actual  deflexion  was  found  to  be  about  1^  inch. 

^^  The  most  important  result,  however,  m  that  already  given  in 
reference  to  the  strain,  as  this  applies  directly  to  the  question  of  the 
strength  of  the  bridge.  If  the  experiments  and  calculations  are  to 
be  lelied  upon,  they  prove,  that  when  the  bridge  is  loaded  with  the 
defined  test  weight,  the  utmost  compressive  strain  on  the  plates  of 
the  girders  is  less  than  5  tons  per  square  inch,  and  the  utmost 
tensile  strain  only  about  4  tons  per  square  inch. 

^  Let  these  results,  therefore,  be  compared  with  the  statements  of 
tlie  best  authorities,  that  a  compressive  strain  of  8  tons,  and  a 
tensile  strain  of  10  tons,  may  be  borne  without  danger,  and  the 
question  is  at  once  decided,  whether  or  not  the  Torksey  bridge  is 
sufficiently  strong." 

The  following  are  the  calculations  alluded  to  in  the  foregoing 
reinarks: — 

Invegiigaiion  of  general  farmukg  applicable  to  the  Torksey  Bridge.* 

A  beam  of  uniform  section,  and  of  perfectly  elastic  material, 
is  supported  horizontally  at  three  points,  A,  B,  and  C  (Fig.  3, 
page  25),  the  support  B  being  midway  between  the  two  others. 
The  two  spans,  A  B,  and  B  C,  are  each  loaded  with  diflerent 
weights,  distributed  uniformly  over  the  length  of  each  span  respec- 
tively, the  weight  on  the  part  A  B  being  greatest. 

To  determine  the  deflexion  curve  of  the  beam,  and  the  strength  of 
the  part  A  B, 

Let  /  s  A  B,  or  B  C  «  the  length  of  each  opting. 

/i  3=  wdght  per  lineal  unit  distributed  over  the  space  A  B. 

fit  «=  ditto  over  the  space  6  C. 

P,l 

P.y  =  pressures  upon  the  three  supports  A,  B,  C,  respectively. 

^») 
X  =3  A  A  =  horizontal  distance  from  A  of  any  point  B  in  the 

neutral  line  of  the  beam. 

^  s  A  B  =  the  deflexion  at  that  point. 

*  A  mora  extended  inyestigation  on  the  sabject  of  continnons  beams  has 
been  given  by  the  Author  of  these  remarlcs,  in  Mr.  Edwin  Clark's  work  on  the 
Britannia  and  Conway  Tabular  Bridges,  which  may  be  referred  to  for  further 
explanation  and  application  of  the  mathematical  processes  here  employed. 


Digitized  by 


Google 


82  TVSOJJkM  OIEDKB  BmiSOtt. 

If  B  be  any  point  in  the  neutral  line  of  tlie  beam,  whose  eo- 
ofdinates  afe  X  and  y,  the  portion  BAof  the  beam  ishdJdin  eqoili- 
briom  by  three  forces,  viz. : — 
Iflt.  The  preamire.  P.. 

2nd.  The  load  on  that  portion  of  the  beam,  =  /<  a;. 
8fd«  The  elattic  forcoB  called  into  operation  on  the  traasvene 
•eetion  of  the  beam  at  B. 
The  principle  of  the  equality  of  moments  must  therefore  obtain 
in  reference  to  these  forces ;  t.  e.,  the  sum  of  the  moments  of  the 
2nd  and  3rd,  wliieh  act  togetlier  to  turn  the  part  B  A  round  B  in 
one  direction,  must  be  equal  to  the  moment  of  the  first,  which  toidB 
to  turn  it  in  the  opposite  direction. 

Now,  1st   The  pressure  P|  acts  at  a  perpendicular  dialanee 
fiom  B  sx ;  therefore  the  moment  of  this  force  is  =  PtX. 
2nd.  The  load  /<  z  may  be  considered  as  collected  at  a  point 

distant  i  x  from  B ;  therefore  the  moment  of  this  force  =  ^^ 

Srd.  Let,  for  the  present,  the  moment  of  the  elastic  forces  of 
the  beam  round  B=:^. 

Then  ^  +  fL-  =  P,a:. 

(I.)  or,  0  =  P,x  -  ^• 

J£  E  represent  the  modtdu*  of  elaUicUy  of  the  beam,  and  I  the 
moment  of  inertia  of  its  transverse  section  round  the  neutral  line,  the 
moment  of  the  elastic  forces  will  be  represented  by  the  equation,  * 

Whence  we  have 

Int^;rating  this,  and  representing  the  inclination  to  the  horiioD 
of  the  tangent  to  the  neutral  line  at  B,  by  )8,  so  that  at  that  point, 

dy  , 

-^  -  tBji  fi^yre  have 
ax 

Ei(|-t«.^)=:g(^.r)-§(,?-r) 

Integrating  again, 
(m).    EI(y-.t«./»)=g(|-/.a:)-^(|-ftr) 
which  is  the  equation  to  the  deflection  curve  from  A  to  R 

*  For  a  demonstraUon  of  this,  uid^  '*  Britaimia  and  Conway  Tabnlar  Bridget-** 
Equation  xxxi.,  page  270. 
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At  the  point  B»  when  0;=^/,  we  know  that  ^9 0;  therefore^  by 
substituting  these  values  in  equation  (HI.)*  v®  obtain, 

(IV.)  Tan/5  =  ^  (3^-8P.) 

l^ow,  by  applying  a  similar  process  to  the  part  B  C  of  the  beam 
and  remembering  that  the  angle  /8  must  in  this  case  have  a  contrary 
sign,  we  obtain, 

(V.)     '  T«,/J  =  ^^(8P,-3;^0 

Comparing  this  with  equation  (IV.)  we  obtain, 

(VI.)  3  ;i/-8  P|  =  8  P.-3  /I,/. 

By  the  principle  of  equality  of  moments  round  B,  we  have 

(VII.)  p./  +  if^  =  P./  +  ^ 

whence  bj  substitution' with  equation  (YI.) 

(VIII.)  P,  =  ^^^~^,  •  and 

(IX.)  P.  =  ^^^. 

and  since  P,  +  P,  +  P,  =  ^  /  +  /j,  /, 
(X.)  P.  =  |(/i^  +  /./) 

To  find  the  point  of  contrary  flexure  in  the  curve  A  R  B ;  or 
where  -=-^  ==  0. 

Referring  to  equation  (IL)>  we  have  0  =^-- —  P,x> 

2  P 

or  at  fa:  ■*  at  the  point  of  contrary  flexure. 

It  is  evident  that  at  this  point,  0  =  0,  t.  e.,  there  are  no  elastic 
forces  exerted,  and  therefore  there  are  no  longitudinal  strains,  either 
of  extension  or  compression,  on  any  of  the  fibres  of  thb  section  of 
the  beam. 

We  may  now  proceed  to  calculate  Ihe  strength  of  the  part  A  B  of 
the  beam ;  and  this  resolves  itself  into  the  question.  What  la  the 
greatest  longitudinal  strain  on  the  fibres  Of  the  beam,  when  bearing 
a  given  load  ? 

Let  the  load  distributed  over  the  length  AB  =  fi  /,  as  before. 

Now  in  order  to  find  the  place  in  thb  leng^  where  there  is  the 

*  If  ^  s  /t«„  t.  tf.  if  the  load  is  equal  on  both  sides  of  the  centre  pier, 

p.^iv. 

D 
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greatest  strain  on  the  fibres,  or  wkere  ^^  the  moment  of  tlie  dastk 

fureesy  is  at  a  maximum,  differeDtiate  equation  (I.)  and  make  -r—  =  0. 

dz 

We  have  thus 

p 
(XIL)    0  =  P,  —  fiXf  or  •a:  =  — ^  at  the  place  of  greatest  strain. 

This,  it  will  be  observed  from  equation  (XI.),  is  half  way  be- 
tween the  end  of  the  beam  and  the  point  of  contrary  flexure. 

Substituting  between  equations  (I.),  (YIII.),  and  (XII).,  we 
have,  for  the  moment  of  ela^ic  ibrces  at  the  section  of  greatest  strain. 

(™^>  * 6T27~ 

It  is  capable  of  proof,*  that  if  /  =  the  longitudinal  strain,  per 
square  unit  of  area,  on  any  fibre  of  the  beam ;  c  =  distance  of  tint 
fibre  from  the  neutral  line,  and  I  -  the  moment  of  inertia  of  the 
section  of  the  girder  round  the  neutral  line  ;  then 

Moment  of  elastic  forces  =  0  =  —  I. 

c 

Therefore  by  equation  (XIII.),  at  the  section  of  greatest  strain, 


or, 

bVZlii 

which,  by  using  the  proper  value  of  c,  will  give  the  greatest  strain, 

either  of  extension  or  compression,  on  any  of  the  fibres  of  the  bcun, 

and  will  thus  determine  the  strength  of  the  beam  to  resist  a  given 

load. 

Application  to  the  Torksey  Bridge. 

The  following  are  the  values  of  the  given  quantities  for  the 

case  in  question  : — 

/  =  width  of  each  openii^  =  1560  inches. 

fil  =  load  on  AB  =  400  tons,  or  for  each  girder  =  200  tons. 

/i,/  =  load  on  BC  =  164  tons,  or  fbr  each  girder  =  82  took 

£  ^  modulus  of  elasticity,  is  taken  at  10,000  tons  t  for  a  bar 

one  inch  square. 

To  find  the  position  of  the  neutral  line. 
It   is  known   that  when   the  material  of  a  beam  is  perfectly 
elastic,  the  neutral  axis  of  any  transverse  section  parses  thioogfa  iu 
centre  of  gravity. 


•   Vide  Britannia  aud  Couway  Tabular  Bridges.    Equation  i.,  page  844. 
t  The  value  used  for  the  deflexion  of  the  Britannia  and  Conway  Tnbnbr 
Bridges. 
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By  the  appUeatkn  of  this  rule  to  the  section  of  the  Torksey 
bridge  girders,  the  neutral^  line  is  found  64  inches  from  the  top,  or 
56  inches  from  the  bottom  of  the  section. 

Tojind  the  moment  of  inertia  I  of  the  transverse  section  round  its 

neutral  axis. 

Since  we  have  I  =  2  p*  A  A,  the  moment  of  inertia  is  obtained 
by  adding  together  the  moments  of  all  the  separate  parts  of  the  sec- 
tion.* The  moments  of  the  horizontal  plates  are  found  by  simply 
multiplying  the  area  of  each  by  the  square  of  its  vertical  distance 
from  the  neutral  line ;  those  of  the  vertical  plates  by  the  applica- 
tion of  well  -known  analogous  rules.  The  following  are  the  results, 
derived  from  two  independent  computations.  The  dimensions  are 
taken  In  inches. 

Moment  <^  inertia  qf  the  tectum  qf  the  girder ^  round  the  neutral  line. 
Compreemd  portion-^ 

Top  plates 73,700 

Vertical  plates  of  cells  .  .  .  41,700 
Bottom  plates  of  cells  ...  51,700 
Portion  of  side  plates.     .     .     .    21,100 

Total  moment  of  compression      .     .  188,200 

Extended  portion^ 

Portion  of  side  plates.  .  .  .  28,500 
Bottom  plates 155,800 

184,300 


Total  sum  of  moments  M  I     •     .     .  372,500 


The  values  of  the  pressures  on  the  three  points  of  support  are 
obtained  from  equations  (VIII.),  (IX.),  and  (X.)  They  are  for 
each  girder 

Pi  =    82-376  tons 
P,  =    28-375   „ 
P.  =  352-500   „ 
The  value  of  tan  fi  {$  being  the  angle  the  girder  makes  with 
the  horizontal),  at  the  point  B,  is  obtained  from  equation  (IV.) 
tan  )8  =  ^0-0014955 
The  distance  of  the  point  of  contrary  flexure  from  A,  is,  by  equa- 
tion (XL)  =»  1285  inches,  or  22  feet  1 1  inches  from  the  centre  pier. 
The  deflexion  of  the  loaded  span  of  the  beam  is  obtained  by 
equation  (III.)   and  that  of  the  unloaded  span  by  one  similarly 
deduced.    The  deflexion  of  the  unloaded  beam  may  be  found  in  a 


»  Vide  Britannia  and  Conway  Bridges,  page  244. 
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corresponding'  manner,  and  all  three  are  united  in  the  following 
table :— 


Calculated  Dkflbzion  of  the  Torksbt  Bbidoe,  under  the  specified  load. 

DiiUnee  from  Bad. 

Deflexkm  of 
LoMied 

Deflexion  of 

Glidenfirom 

tholrown 

Weight. 

Deflexion 
daeto 

Girden. 

Load. 

Faet. 

Incho. 

Inches. 

Incfaei. 

End  Pier  A    .     . 

0-00 

0-00 

0-00 

f       1^ 

+0*41 

+0-13 

+0.28 

20 

0-79 

0«25 

0*54 

30 

1-12 

0-35 

0-77 

40 

1*36 

0-42 

0-94 

1 

60 

1-50 

0-45 

1-05 

Loaded 

60 

1-65 

0-45 

i-io 

Span.      ' 

70 

1-49 

0-42 

1-07 

80 

1-34 

0'35 

0-99 

90 

l-ll 

0-27 

0-84 

100 

0'83 

0-18 

0-65 

110 

0-53 

0-10 

0-43 

120 

+0-24 

H-0-03 

+0-21 

Centre  Pier'B      . 

000 

0-00 

0*00 

"      120 

-0-14 

+0-03 

-0-17 

110 

-0-20 

0-10 

-0-30 

100 

-0*21 

0-18 

-0-39 

90 

-0-18 

0-27 

-0-45 

80 

-0-12 

0-35 

-0-47 

Unloaded 
Span.      ' 

-70 

-0-06 

0-42 

-0-48 

.60 

^0*01 

0-45 

-0-46 

^ 

50 

+0'04 

0'45 

-0-41 

40 

+007 

0'42 

-0-35 

30 

+0-07 

0»35 

^0"28 

20 

-f-O'Oe 

0*25 

-0-19 

.        10 

+0-02 

+0*13 

-0-11 

End  Pier  C    .     . 

0-00 

0-00 

0*00 

The  greatest  longitudinal  strain  on  the  fibres  of  the  beam  is 
determined  from  equation  (XIV.)  as  follows: — 

To  find  the  greatest  compressive  strain  on  the  top  plates  we 
must  make  c  =  64  =  the  dbtanoe  of  these  plates  from  the  neutral  line ; 
whence  f=  4  *  55  tons  per  square  inch  greatest  longitudinal  com- 
pressive strain  on  top  plates. 

For  the  bottom  plates  c  =  56,  whence /=  4  tons  per  square  inch 
greatest  longitudinal  tensile  strain  on  bottom  plates^ 

The  advantage  gained  by  the  continuity  of  the  girder  across  the 
two  openings,  is  shown  by  the  following  table.  The  first  column 
applies  to  the  continuous  girder;  the  second  contains  the  corre- 
sponding strength  and  deflection  calculated  for  aix  independent 
girder  spanning  one  opening  only.  It  will  be  seen  that  the  effect  of 
the  continuity  is  to  increase  the  strength  in  the  ratio  of  about  3  to  2, 
and  to  diminish  the  deflection  in  a  still  larger  proportion. 
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In  the  eontfnaoiu 
Girder. 


In  an  independent 

Olrder  spanning 

one  Opening 


jpenin^ 
»nly. 


Compressiye  stnun  on  top  plates     •     . 
Tenale  strain  on  bottom  plates  •     .     . 

Deflexion  by  weight  of  stnictoro  only . 
Deflexionirith  load  added   .     .     .     . 


Tons  per  aq.  in. 
4*55 
4-00 
Inches. 
0'45 
1-55 


Tons  per  sq.  In. 
6*75 
6-90 
Inches. 
1-08 
2-65 


Captain  Simmons  regretted  he  was  not  in  a  position  to  enter 
fully  into  the  discussion,  at  tliat  time,  as  the  question  of  the  adequate 
strength  of  the  Torksey  bridge  was  still  under  the  consideration  of 
the  Commissioners  of  Railways,  the  official  consent  not  having  been 
given  fi>r  its  being  used  for  the  purposes  of  traffic.  He  might,  how- 
ever, observe,  that  the  remarks  which  had  been  made  appeared  to 
have  been  based  on  the  consideration  of  a  homogeneous  beam  of 
perfectly  elastic  construction,  whereas,  he  could  not  admit  that  the 
top  of  the  girder  in  question  was  equally  adapted  to  resist  a  tensile 
strain,  as  it  was  to  support  the  action  of  compression ;  he,  therefore, 
did  not  think  that  the  observations  which  had  been  made,  could  be 
applied  to  the  bridge  in  question. 

Mr«  C.  H.  W11.D  admitted,  that  the  top  of  the  girder  was  not  as 
well  calculated,  as  the  bottom,  to  bear  a  tensile  strain ;  consequently, 
in  the  experiments,  adequate  allowance  had  been  made  for  the  dimi- 
nished value  of  the  top.  It  would  be  perceived,  that  the  only  dis- 
crepancy between  the  results  arrived  at  by  Mr.  Pole's  calculations 
and  Mr.  Wild's  experiments,  arose  fiK>ni  the  &ct  that  no  allowance 
for  the  diminbhed  strength  of  the  top  of  the  girder  over  the  sup- 
port had  been  made  in  the  former  case. 

Major 'General  Sir  Chablss  Paslbt  observed,  that  having 
accidentally  met  one  of  the  officers  of  the  Commissioners  of  Bail- 
ways,  he  was  told  a  difference  of  opinion  existed  between  the  Board 
and  Mr.  Fowler,  on  account  of  a  tubular  girder  bridge  which  was 
not  considered  sufficiently  strong,  although  in  a  span  of  130  feet 
there  was  only  a  deflection  of  li'  inch  when  six  locomotive  engines, 
weighing  222  tons,  were  placed  on  it.  If  such  a  case  liad  been 
brought  ^before  him,  in  his  former  position  of  Inspector-General  of 
BaUways,  he  should  at  once  have  approved  of  that  bridge,  as  he 
considered  that  a  deflexion  of  1  in  1,248  was  utterly  insignificant, 
and  was  a  sufficient  proof  of  the  strength  of  the  bridge,  which  he 
thought  would  last  as  long  as  the  materials  remained  good.  He  was 
informed,  the  cause  of  objection  was,  that  calculating  the  breaking 
wdght  according  to  a  fonnula  laid  down  by  Mr.  Eaton  Hodgkinson 
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the  ultimate  strength  was  not  considered  sufficient.  General  formuLe 
were  undoubtedly  useful,  but  they  might  be  misapplied,  and  there  was 
an  instance  on  record,  of  two  engineers  arriving  at  a  diflerenee  of 
2  to  1  in  their  calculations  of  the  breaking  weight  of  the  same 
bridge,  though  they  both  used  the  same  rule. 

He  was  not  at  all  convinced,  that  a  rolling  wei^t  in  motloo 
exerted  a  much  more  pernicious  influence  than  a  weight  rfimaining 
stationary,  as  had  been  asserted.  The  most  conelunve  experiments 
OB  that  subject  made  by  the  Iron  Commissioners  were  those  on  the 
Ewell  and  Godstone  bridges,  as  detailed  in  their  Rqport ;  in  the 
former  of  which  the  stationary  weight  produced  a  deflexion  of  ^ 
of  an  inch,  in  a  span  of  48  feet,  whilst  it  was  only  increased  by 
f  th  of  that  deflection  when  the  train  passed  over  the  bridge  at  the 
rate  of  60  miles  an  hour.  The  experiments  at  Fortsmoutli  mod 
Cambridge,  for  the  Iron  Commission,  though  arranged  with  gnat 
ingenuity,  he  considered  to  be  of  little  value,  on  account  of  their 
having  been  tried  on  too  small  a  scale,  and  owing  to  the  velocitj 
having  been  acquired  too  near  the  bottom  of  a  curve,  reeembling 
the  descending  portion  of  the  centrifugal  railway^  which  he  did  not 
think  was  a  satis&ctory  system.  He  thought  the  fidrest  test  of  the 
strength  of  the  Torksey  bridge  would  be,  to  run  over  it  a  heayy 
goods-train,  fully  loaded  with  coal,  or  iron,  and  drawn  bj  two 
powerful  engines,  at  various  velocities,  from  5  miles  to  80  miles  an 
hour ;  or  by  trains  of  passenger-carriages,  proportionaUj  loaded 
with  iron,  running  at  various  speeds,  up  to  60  nules  an  hour ;  and 
that  the  successive  deflexions  caused  by  each  of  these  trains,  when 
in  motion,  should  be  carefully  noted.  The  experiments  thus  su^ 
gested  to  be  tried  on  the  bridge  itself,  with  the  heaviest  goods  and 
passenger  trains  that  could  ever  pass  over  it,  and  at  the  h^iert 
possible  speed  they  were  capable  of  attaining,  could  not  hll  to  be 
conclusive ;  and  if,  as  he  believed,  the  maximum  deflexion  obtained, 
should  prove  to  be  less  than  that  caused  by  the  greater  weight  of 
the  six  engines  at  rest,  it  might  be  considered  a  decisive  proof  of 
the  strength  and  safety  of  the  construction. 

He  did  not  attach  much  importance  to  the  effects  of  impact  and 
vibration,  because  Mr.  Eaton  Hodgkinson's  recent  experiments  had 
convinced  him,  that  the  shocks  to  which  railways  were  liable  under 
ordinary  circumstances,  from  an  accidental  obstacle  on  the  rails, 
could  not  do  any  positive  iisjury  to  this  bridge. 

He  thought  the  continuity  of  the  girders^  in  the  T(Nrksey  bridge, 
was  a  point  of  vital  importance,  and  would  voiture  to  allude  to  the 
Chester  bridge,  over  the  Dee,  in  confirmation  of  the  podtion.  It 
was  true  that  a  single  cast-iron  girder  might  give  way  without 
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warniDg,  but  it  waa  a  v^  different  case  when  the  girdera  were  con- 
tinuous. The  Dee  bridge  was  quite  as  atrong,  in  proportion,  as 
that  over  the  Ouse,  at  York,  or  any  of  the  bridges  of  the  same  sort 
that  had  been  boilt,  and  which  had  stood  safely  for  years ;  the  only 
difference  was,  that  in  the  Dee  bridge  the  girders  were  independent 
of  each  other,  and  in  the  former  bridges,  of  the  same  sort,  they 
were  continuous.  He  looiced  on  that  want  of  continuity  in  the 
girders  of  the  Dee  bridge,  to  which  unfortunately,  he  did  not  give 
Buffiiaent  attention  when  he  first  inspected  it,  as  the  sole  cause  of 
ito  fitilure. 

Professor  Willis  hoped  he  might  be  allowed  to  add  a  few  words, 
on  the   experiments  as  to  the  effect  of  velocity  on  the  safety  of 
bridges,  as  he  had  been  engaged  in  carrying  them  on.    He  thought 
if  Greneral  Pasley  had  studied  more  carefully  the  Report  of  the 
Commissioners,  he  would   have  modified  his  observations,  with 
respect  to  the  possible  increase  of  deflexion  from  velocity,  in  a 
bridge  of  130  feet  span,  comparing  it  with  one  of  30  feet.    The 
theory  and  deductions  given  in  Appendix  B.,  of  that  Report,  had 
shown,  that  the  increase  of  deflexion  produced  by  the  velocity  of 
the  load,  diminished  rapidly,  when  the  length  of  the  bridge  was  in- 
creased, and  that  in  so  great  a  span  as  that  of  the  Torksey  bridge, 
this  increase  was  so  small  as  to  be  wholly  insignificant    In  framing 
their  Report,  the  CommisBioners  had  guarded  this  assertion  in  every 
mamier,   supporting  the  theory  by  experiments,  tried  with  the 
utmost  accuracy,  permitted  by  the  limited  time  and  means  at  their 
dispoeal.     The  experiments  at  Portsmouth  were  tried  on  bars  of  a 
large  size,  considered  as  experiments,  but  their  length  of  9  feet  was 
necessarily  small,  compared  with  the  span  of  real  bridges ;  and  it 
was  true  that  in  them  the  increase  of  deflexion  by  velocity  had 
developed  itself  to  an  extent  that  was  of  serious  importance.    He 
had,  however,  shown  by  theory,  and  by  the  subiequent  experiments 
at  Cambridge,  that  as  the  span  and  weight  of  the  bridge  increased, 
and  the  statical  deflexion  diminished,  the  increase  of  deflexion  from 
velocity  became  wholly  unimportant.    The  results  of  those  inves- 
tigations should  convince  engineers  and  the  public,  that  from  that 
cause  they  had  nothing  to  fear.    He  was  quite  ready  to  defend  the 
principle  on  which  the  velocity  was  obtained,  in  the  experiments  at 
Portsmouth,  namely,  by  allowing  the  load  to  ran  down  an  inclined 
plane,  and  then  conducting  it  by  a  gentle  eurve  to  the  horizontal 
direction,  so  as  to  pass  it  steadily  over  the  horizontal  trial  ban.    He 
WW  no  other  method  of  performing  the  experimenti,  and  could  not 
ttnderstand  what  the  centrifugal  railway,  alluded  to  by  General 
Pasley,  had  to  do  with  the  question. 
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Mr.  Rbnnib  said,  the  remarks  he  intended  to  have  made,  were  in 
a  great  measure  anticipated  by  what  had  fidlen  from  Profesaor 
Willis.     The  efiects  of  increased  velocity,  as  shown  by  the  experi- 
ments at  Portsmouth,  had  at  first  surprised  the  CommissioDers ;  but 
subsequent  experiments,  tried  on  a  larger  scale,  on  real  bridges, 
showed  that  effect  to  be  practically  of  comparatively  little  import- 
ance.   It  was  stated  in  the  preliminaiy  part  of  the  Beport,  that 
although  the  bars  of  cast  iron  on  which  Mr.  Eaton  Hod^;kin8on 
experimented,  ^<  resisted  the  effects  of  4,000  blows,  each  bending 
them  through  one-third  of  their  ultimate  deflexion,"  the  10,000 
blows  inflicted  by  Captain  James,  in  his  own  experiments,  at  Ports- 
mouth, produced  "  no  very  perceptible  effect"  on  wroughtriron  baiK 
He  was  prepared  to  receive  the  opinion  of  Mr.  Fairbaim  with  great 
respect,  whether  he  adopted  for  a  constant  80,  or  any  other  figure, 
as  that  gentleman  had  devoted  much  attention  to  the  subject,  both 
theoretically  and  practically.     Still,  he  felt  bound  to  say,  he  did  not 
consider  the  form  of  tubular  bridges  the  best  that  could  be  adopted, 
however  he  might  admire  the  experiments  and  investigations  of 
Mr.  R.  Stephenson,  Mr.  Hodglrinson,  and  Mr.  Fairbaim.    He  pre- 
ferred the  bow-string  form,  which  was  that  of  the  truaeed  roof  ci 
ancient  times,  and  he  thought  the  material  was  thus  placed  in  the 
ratio  of  tensile  strength  of  wrought  iron,  to  the  compression  of  cast 
iron,  in  the  most  advantageous  manner.     It  had  been  long  known 
and  exemplified  by  Emerson  and  other  writers,  that  continnoos 
beams  were  much  stronger  than  isolated  beams. 

Mr.  J.  Scott  Russell  wished  to  beariestimony,  to  the  value  of 
the  only  portion  of  the  Commissioners'  Report,  that  he  had  been  able 
to  examine  carefully,  and  he  thought,  that  no  arrangement  could 
have  been  more  satisfactory  than  that  made  by  Professor  WUlis,  for 
his  experiments,*  in  the  remit  of  which  he  was,  therefore,  prepared 
to  place  great  confidence. 

The  main  point  in  the  present  discussion  was,  whether  the  con- 
tinuity of  the  tube  across  the  central  pier  should  be  admitted  to 
have  added  such  additional  strength  to  the  girders,  that  the  ultimRte 
strength  of  the  bridge  was  as  great  as  might  be  neceaaary  to  insure 
perfect  safety. 

Now  he  must  submit,  that  the  mathematical  investigations  of 
Mr.  Pole,  and  the  experiments  of  Mr.  Wild,  which  were  equally 
creditable  to  their  theoretical  attainments  and  thdr  practical  skilK 
completely  demonstrated  the  advantages  of  the  continuity ;  and 
unless  that  element  was  taken  into  consideration,  in  calculating  tlie 


Vide  Report  of  the  Iron  Commission,  page  191. 
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strength  of  the  girders  of  the  Torksey  bridge,  the  decisions  with 
respect  to  its  presumed  instability  were  valueless. 

The  model  exhibited  the  form  of  the  girder  in  its  actual  oondi- 
tioDy  and  demonstrated  the  enormous  addition  to  its  strength  at  the 
expense  of  a  very  small  quantity  of  material ;  it  was  certainly,  then, 
a  radical  error  to  omit  so  important  a  consideration  as  the  con- 
tinuity over  the  central  pier,  and  any  formula  which  neglected  that 
element  could  not  be  accepted  by  the  profession ;  but  it  was  even 
less  excusable,  that  a  structure,  which  had  been  shown,  both  theo- 
retically and  practically,  to  pomess  the  requisite  amount  of  strength, 
should  have  been  rejected  because  an  officer  of  the  Government, 
acting  under  the  sanction  of  an  Act  of  Parliament,  had  applied  to 
a  comparatively  new  system  of  construction,  an  antiquated  formula, 
for  which  it  was  never  intended. 

Mr.  Faret  addressed  to  Mr.  Fowler  several  questions,  as  to  the 
thickness  of  the  material  in  the  different  parts  of  the  girders,  the 
arrangement  of  the  pktes  of  iron,  and  the  value  of  the  angle-irons 
in  conducing  to  the  strength. 

The  metal  in  the  vertical  sides  should  not  certainly  be  overlooked, 
whether  it  must  be  considered  as  mere  dead  weight,  tending  to 
break  down  the  girder,  or  whether  it  contributed  to  the  actual 
strength.  All  that  was  stated  on  the  subject,  in  the  paper,  was, 
**  that  the  sides  were  to  be  sufficiently  rigid  to  retiun  the  girder  in 
shape."  It  was,  however,  a  question,  what  thickness  of  metal 
would  suffice  for  that  purpose,  and  what  system  of  bracing  should 
be  adopted  to  prevent  buckling.  According  to  Mr.  Fairbaim's 
formula,  the  sides  were  not  to  be  considered  in  calculating  the 
strength  of  the  bridge,  in  which  case  it  would  be  an  improvement 
to  omit  them  entirely  from  the  bridge ;  or,  on  the  other  hand, 
should  they  not  be  introduced  into  the  formula,  as  they  would 
certainly  introduce  themselves  in  the  consideration  of  the  cost  of 
the  bridge? 

It  appeared,  that  in  the  dimensions  taken  for  computing  the  sec- 
tional area  of  the  metal,  no  allowance  was  made  for  the  loss  from 
the  rivet-holes;  unless  this  consideration  was  an  element  in  the 
formula,  it  must  evidently  be  feulty.  He  could  not  implicitly 
receive  the  rule,  and  hoped  it  would  be  very  rigidly  examined, 
as,  unless  it  was  strictly  correct,  it  might  prove  very  mischievous. 
Practical  men,-  to  save  themselves  trouble,  were  very  willing  to 
adopt  a  simple  rule,  if  it  came  to  them  well  recommended  to  their 
confidence ;  and  such  adoption  of  an  empirical  rule  was  a  great  im- 
pediment to  the  projecting  of  any  new  system,  by  diverting  the 
attention  of  practical  men,  from  inquiring  into  the  real  action  of  the 


Digitized  by 


Google 


43  TUBUIAR  OIBDER  BBIDOB8. 

ooDtending  forces,  under  diffisrent  conditioiM.  The  paper  appeared 
to  be  limited  to  the  recommendation  of  a  formula,  which  eertainly 
ehoold  be  subjected  to  aevere  scrutiny,  and  a  more  definite  demon- 
stration of  its  efficien<7  should  be  required. 

Mr.  FowLSB  stated,  in  answer  to  Mr.  Faiey's  qnestionay  that 
the  metal  of  the  vertical  sides  varied  in  thickness;  for  22  feet  OYer 
the  central  pier  it  was  iV  inch  thiclc,  then  for  the  noit  M  feet  it 
was  ^  inch  thiclc,  then  for  60  feet  it  was  ^  inch  thick,  then  for 
the  next  84  feet  it  was  again  -^  inch  thick,  and  for  the  next  12  foet 
it  was  -^  inch  thick.     In  plan,  for  a  length  of  50  feet  over  the 
central  pier,  the  metal  of  the  bottom  plates  was  <,V  inch  thick,  then 
for  20  feet  it  was  ^  inch  thick,  then  for  60  feet  it  was  -(i  inch  thick, 
then  for  the  next  20  feet  it  was  again  iV  inch  thick,  and  then  for 
the  next  26  feet  ^  inch  thick  (Figs.  4  and  5).     There  was  an 
additional  bottom-plate,  12  inches  wide  and  varying  in  thickaeBB 
from  the  centre  of  the  opening  to  the  piers,  in  the  same  proportion 
as  the  bottom-plates,  as  shown  in  Fig.  6 ;   but  this  plate  did  not 
extend  over  the  centre  pier,  nor  above  those  parts  of  the  girder 
which  rested  upon  the  abutments. 

The  vertical  plates  in  the  top  were  tV  inch  in  thickness  throogfa- 
out.  Nine  angle-irons  only  were  taken  into  the  calculatioB,  as  one- 
half  of  the  two  lower  angle-irons  was  riveted  to  the  sides.  In  the 
calculations,  the  packing  strips  were  considered  to  be  in  as  good  a 
position,  to  resist  tension,  as  the  bottom  plates  themselves,  but  as  the 
angle-irons  were  not  strained  in  the  same  manner  they  were  omitted. 

Mr.  CoLTHURST  said,  that  as  the  strength  of  the  sides  (rf  the 
main  girders  had  not  l>een  ^ven  separately,  he  could  state  as  a 
result  of  some  calculations  he  had  made,  that  they  were  eqaal  to  a 
strain  of  270  tons,  distributed  uniformly  over  one  opening. 

Mr.  Gltnn  was  glad  the  question  of  continuous  beams  had  bees 
brought  forward :  it  was  well  known  to  old  carpenters,  that  if  two 
joists  spanned  over  two  openings,  the  ultimate  strength  was  not  ao 
great  as  when  one  joist  stretched  over  the  two  spaces,  in  fiict  the 
difference  of  strength  was  as  2  to  8,  and  that  result  had  been  shown 
to  obtain  in  the  bridge  in  question. 

With  respect  to  the  velocity  of  trains  passing  over  a  bridge,  it 
ought  to  be  borne  in  mind,  what  the  effect  would  be  if  the  vdoei^ 
was  infinite,  or  nearly  so,  in  a  horizontal  bridge ;  he  apprehended, 
that  in  such  a  case,  a  less  strain  would  be  thrown  on  the  bridge  thsa 
if  the  weight  was  quiescent. 

Mr.  Walker  said,  if  it  had  not  been  for  objeelioiis  made  by  the 
Admiralty  and  their  Hydrographer,  to  any  obstruction  In  the  «ay 
of  the  navigation  of  the  Menai  Straits,  the  Britannia  Bridge  never 
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^ould  have  been  erected ;  and  had  it  oot  been  for  inferences  drawn 
p^^  theBeport  of  the  Commiasionersy  and  the  application  to  wrought 
^^^9  of  a  formula  intended  only  for  cast  iron,  the  Institution  would 
not  hare  had  Mr.  Fairbaim*s  paper,  nor  the  interesting  discussion 
which  had  arisen  out  of  it.     It  appeared  to  be  considered ,  that  the 
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tendency  to  fracture  Mas  to  be  measured  by  the  amount  of  the  de- 
flexion,  but  he  did  not  gather,  from  anything  that  had  been  stated, 
that  impact  had  practically  any  important  eflect  in  a  stnictare  of 
that  magnitude,  constructed  of  materials  possessing  such  an  amount 
of  elasticity,  and  so  disposed  as  to  exert  the  utmost  tensile  force. 

Professor  Willis  replied,  that  the  point  raised  by  Mr.  Walker 
was  one,  which,  in  the  present  state  of  knowledge,  he  was  unable  to 
answer.  The  Commissioners  had  intended  to  have  tried  isome  ex- 
periments on  that  point,  in  order  to  ascertain  what  amount  of  de- 
flexion would  be  exhibited,  before  the  breaking  point  would  be 
arrived  at  in  wrought  iron,  as  well  as  the  effect  of  impact  in  cases  of 
that  kind,  but  their  time  had  expired,  and  their  money  was  expended, 
before  that  part  of  the  subject  could  l>e  investigated. 

Captain  Simmons  denied  that  he  had  made  use  of  a  fermula 
only  applicable  to  cast  iron.     When  he  reported  on  the  strength  of 
the  Torksey  bridge,  he  took  into  account  the  area  of  the  entire 
section  of  the  wrought-iron  girder ;  but  he  certainly  did  not  take 
into  account,  the  &ct  of  its  being  a  continuous  boun,  though  he 
fully  coincided  with  Mr.  Scott  Russell  in  the  practical  value  of 
that  principle ;  because  he  believed  the  beam  in  question  was  not 
so  constructed,  over  the  central  pier,  as  to  support  all  the  strain 
which  might  be  brought  upon  it,  and  therefore  he  thought  the 
paper  which  had  been  read,  however  interesting,  did  not  apply  to 
the  case  in  question.    He  could   not  subscribe  to  Mr.  Bidder's 
statement,  that  the  strain  brought  on  the  bridge  would  not  exceed 
Ave  tons  to  the  inch,  because  he  could  not  admit  the  reduction  of 
the  spans,  to  the  extent  endeavoured  to  be  shown  by  the  calculations 
and  the  diagrams  that  had  been  exhibited. 

Mr.  Bidder  said,  his  remarks  at  the  commencement  of  the  dis- 
cussion, were  based  on  the  objection  he  felt  to  the  application  of  an 
empirical  formula,  laid  down  by  Mr.  Fairbaim,  and  he  beGeved, 
that  with  a  single  exception,  that  formula  had  been  ooodemned  by 
every  speaker;  it  did  not  take  into  account  several  material 
elements,  which  ought  to  be  regarded  in  the  consideration  of  the 
strength  of  tubular  bridges ;  it  did  not  notice  the  effect  of  coo- 
tinuity,  nor  the  quantity  of  metal  in  the  sides  of  the  ginkfs. 
These  were  material  omissions,  in  a  paper  which  proposed  to  lay 
down  rules  for  the  proportions  of  tubular  girders.  When  it  couki 
be  shown  by  calculation,  that  one-third  of  the  strength  of  the 
girders  of  the  Torksey  bridge  was  derived  from  the  material  in 
their  sides,  he  must  contend,  that  a  case  had  been  made  out, 
showing  that  any  formula,  which  omitted  that  element  from  its  con- 
sideration, was  imperfect,  and  was  not  to  be  relied  on. 
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With  r^^ard  to  the  continuity,  he  had  ascertained,  from  his  own 
calculations,  that  the  deflexion  of  a  simple  girder,  of  that  span, 
without  continuity,  would  be  2  inches ;  whereon  the  result  of  the 
experiments  had  shown  the  actual  deflexion  to  be  li  inch,  and  he 
was  prepared  to  show,  that  the  strain  did  not  amount  to  5  tons  on 
the  square  inch  of  section. 

He  had  also  directed  attention  to  the  vague  feeling  which  ex- 
isted, that  the  movement  of  a  train  over  a  tubular  bridge,  im- 
parted a  great  strain  to  the  bridge,  by  impact*  or  concussion  ;  that 
point  might  henceforth  be  dismissed  from  their  consideration  ; 
no  one  had  ventured  to  offer  an  opinion,  that  it  had  the  slightest 
practical  eflect,  on  beams  of  that  extent.  Before  such  a  girder 
could  be  injured,  the  rails  on  which  the  train  travelled  must  be 
crushed,  or  broken,  and  he  believed,  that  the  rails  throughout  the 
kingdom  were  daily  and  hourly  submitted  to  a  much  greater  strain. 
The  case  then  resolved  itself  into  the  simple  question,  Why  was 
the  Torksey  bridge  rejected^  and  what  evidence  had  been  given  to 
justify  such  a  step  ?  Captain  Simmons  had  Mr.  Fairbairn's  paper 
before  him,  and  might  liave  explained  why  he  had  not  even  acted 
on  the  suggestions  contained  in  it.  He  thought  the  time  had 
arrived,  when  they  were  entitled  to  know  the  real  grounds  on  which 
the  public  had  been  deprived  of  the  convenience  of  the  railway,  and 
the  Company  had  been  subjected  to  the  loss  they  must  have  sus- 
tained by  its  being  kept  closed. 

Mr.  C.  Manbt,  Secretaryy  said,  he  was  instructed  by  Mr. 
Fairbaim,  to  express  his  regret  at  not  being  able  to  be  present  at 
the  discussion  of  the  paper,  which  had  been  prepared  for  the  double 
purpose  of  affording  information  to  the  Railway  Commissioners, 
and  for  raising  a  discussion  before  the  Institution.  He  had 
approached  the  inquiry  without  any  partizan  feeling,  and  had 
endeavoured  to  bring  forward  only  practical  facts.  He  was  directly 
opposed  to  unnecessary  interference  with  the  professional  respon- 
tfiDility  of  either  civil,  or  mechanical  engineers,  and  in  this,  as  in  all 
similar  cases,  he  thought  it  better,  that  the  opinions  entertained 
should  be  \^mbodied  in  a  paper,  and  be  submitted  to  the  tribunal  of 
the  Institution,  where  they  would  receive  fair  and  candid  con- 
sideration. In  revising  his  first  views,  he  had  deemed  it  expedient 
to  modify  his  proposition  for  the  proportion  of  the  depth  of  the 
girder,  to  the  span,  ?nd  had  now  concluded  that  it  was  preferable 
to  rs4uce  the  depth  for  the  larger  spans. 

He  thc^ght  the  reasons  were  satisfactory,  for  not  taking  into 
account  the  continuity  oir*  the  girder,  when  calculating  the  ultimafe 
strength ;  he  was  aware  of  the  difference  of  opinion  on  that  point. 
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but  he  deemed  it  tafer  to  difngaid  that  element,  as  he  bad  caqilaiiied 
in  a  note  to  the  paper  (page  6). 

He  wished  it  to  be  distinctly  undentoody  that  he  had  neyer  con- 
templated any  attempt  to  aitign  empirical  rules  for  the  fxraetioe  of 
engineers;  he  was  anxious  to  submit  his  views  and  calculations,  to 
the  test  of  the  careful  consideration  of  the  authorities  of  the  pn>- 
fession,  desiring  to  have  the  subject  fiurlj  discussed.    Still  he  had 
implicit  confidence  in  the  accuracy  of  the  formula,  and  he  was  sup- 
ported in  that  confidence  by  some  of  the  first  matbematiciaiiB  of  the 
day.     The  formula  had  afforded  the  meet  satisfiictory  practical 
results,  and  he  had  found  its  efficien<7  perfectly  consistent,  in  every 
instance  of  its  application ;   neverUteless  he  was  quite   open  to 
conviction,  and  woidd  be  most  happy  to  receive  a  better  rule ;  bat 
until  one  was  found,  he  most  still  adhere  to  that  which  he  had 
proved  to  be  practically  correct ;  and  as  nearly  all  the  tubular-girder 
bridges,  hitherto  erected,  had  been  constructed  aoooiding*  to  that 
formula,  and  had  proved  successful,  he  contended  it  would  not  be 
wise  to  discard  it  until  a  better  could  be  substituted  for  it 


In  order  to  complete  the  narrative  of  the  events  connected  with  the 
examination  of  the  Toricsey  bridge,  it  is  necessary  to  give  a  socdneC 
analysis  of  the  Reports  of  the  Inspecting  Officers  to  the  CommisBon- 
ers  of  Railways,  and  of  the  correspondence  between  the  Board  and  the 
Engineer  of  the  Railway  on  which  the  bridge  in  question  is  situated. 

In  a  Report  dated  December  24,  1849,  Captain  Simmons  stated, 
that  he  had  tested  the  girders  by  bringing  on  to  the  two  lines,  over  one 
opening,  ibur  engines  with  their  tenders,  weighing  together  80  tons, 
when  the  deflection  of  each  beam,  or  tube,  was  found  to  be  nearly 
1^  inch.  The  beams  appeared  to  possess  sufilicient  str^igth  to  sap- 
port  the  weights  that  might  come  upon  them  in  practice,  but  were 
not  built  in  a  very  accurate  line,  nor  were  th^  very  accurate  m 
form ;  and  several  rivets  appeared  to  be  not  very  perfect.  The  de- 
flection was  more  than  he  anticipated  under  such  a  load,  and  consi- 
dering the  very  light  construction  of  the  bridge,  the  snperttnictore 
over  each  span  being  only  about  180  tons,  and  that  the  load  which 
might  come  upon  it  in  the  event  of  two  trains  passing  each  other  oo 
one  bay,  would  bear  a  large  proportion  to  the  permanent  load,  or 
wdght  of  the  bridge ;  and  considering  also  the  amount  of  defleetkm 
under  the  test  applied,  he  did  ^*  not  feel  sufficient  confidence  in  the 
construction,  to  recommend  the  Conunissionen  to  anthoriie  the 
opening  of  the  line  for  the  conveyance  of  the  public,  unless  some 
means  were  contrived  for  stiffening  the  bridge.^ 

In  a  letter  to  Captain  Simmons,  dated  January  2nd,  1850,  Mr. 
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Fowler  directed  his  attention  to  an  error  in  hisi  calculations,  arising 
from  his  having  assumed  80  tons  as  the  weight  of  the  four  engines 
and  tenders,  whereas  their  actual  weight  was  148  tons.  Applying 
this  latter  weight,  it  was  submitted,  that  the  bridge  was  abundantly 
8trong,'and  that  the  deflection  was  less  by  one  quarter  of  an  inch,  than 
might  have  been  anticipated. 

To  this,  Captain  Simmons  replied,  January  5,  1850,  that  malcing 
full  allowance  for  the  error  into  which  he  appeared  to  have  fallen 
respecting  the  weights  of  the  engines,  he  still  maintained  the 
opinion,  that  the  tubes  were  not  sufficient  to  maintain  continuously, 
for  a  long  period,  the  strains  to  which  they  might  be  subjected,  so 
long  as  they  were  used  accordiBg  to  the  present  construction  of  the 
bridge. 

In  a  report  to  the  Commissioners  under  the  same  date,  Captain 
Simmons  reiterated  his  former  opinion,  and  stated  that  the  conclu- 
sions at  which  he  had  before  arrived,  still  remained  unshaken,  and 
that  he  could  not  report  that  the  opening  of  the  railway  for  the  con- 
veyance  of  the  public  would  be  unattended  with  danger. 

On  the  7th  of  January,  Mr.  Fowler  requested  that  the  bridge 
might  be  subjected  to  a  more  severe  test,  suggesting  that  250  tons 
should  be  placed  upon  each  opening ;  and  he  further  had  no  hesitation 
in  asserting,  that  the  Torksey  bridge  was  a  stronger  and  better 
structure  than  any  tubular  girder  bridge  yet  erected  by  him,  and  he 
believed  he  had  constructed  a  greater  number  of  large  wrought-iron 
tubular  girder  bridges  than  any  other  engineer,  and  none  of  them 
had  exhibited  the  slightest  symptoms  of  weakness,  or  inefficiency. 

This  further  trial  was  ordered  to  be  made,  and  on  the  21st  Ja- 
nuary, Captain  Simmons  reported,  that  on  the  the  11th  January,  he 
had  applied  the  following  tests : — 

^^  Three  engines,  the  weights  of  which  were  given  to  me  by  the 
locomotive  superintendent  as  tc^ther  amounting  to  108*075  tons, 
when  fully  loaded,  were  placed  upon  the  south  road,  and  produced 
a  deflection  of  the  south  beam  of  *  6  of  an  inch,  and  of  the  north 
beam,  of  *  86  of  an  inch. 

*^  Three  more  engines,  together  weighing  with  their  loads, 
114*6125  tons,  were  then  placed  upon  the  north  road,  which  in- 
creased the  deflection  of  the  south  beam  to  1  '20  inch,  and  of  the 
north  beam  to  1*32  inch.  These  deflections  were  entirely  due  to 
the  temporary  load,  and  therefore  in  addition  to  the  permanent  de- 
flection due  to  the  constant  load,  and  corresponded  as  closely  as 
could  be  expected  with  the  result,  which  was  to  be  anticipated,  from 
the  calculations  I  had  made  from  the  drawings  and  dimensions  fur- 
nished to  me  by  the  engineer,  which  gave  a  deflection  of  1*41  inch 
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for  an  evenly  distributed  load  over  the  whole  bridge  of  222*6875 
tons,  which  was  the  stated  weight  of  the  six  loaded  eng^ines." 

This  he  considered  as  a  verification  of  the  former  calcnktioiifi, 
and  therefore  he  remained  of  the  same  opinion  as  to  the  danger  to 
be  apprehended  from  the  use  of  the  bridge. 

The  opening  of  the  line  was  therefore  further  postponed,  bj  order 
of  the  Commissioners,  for  one  month  from  the  22nd  January. 

Mr.  Fowler  then  made  application  for  a  copy  of  the  instructioBs 
under  which  the  inflecting  officers  acted,  as  their  practice  appesnd 
to  have  been  recently  changed. 

On  the  25th  January,  Mr.  Fowler  requested  to  be  inibrmed  by 
Captain  Harness  what  amount  of  deflection  in  the  girders  of  the 
bridge  under  a  weight  of  222  tons  would  indicate  sufficient  strength. 
At  the  same  time,  he  directed  the  attention  of  the  Commiasioners  to 
the  difference  of  opinion,  entertained  by  engineers,  as  to  the  mesaiog 
of  the  paragraph  in  the  Report  of  the  Iron  Commission,*  which  was 
understood  to  be  the  basis  of  the  nde  of  calculation,  foUowed  by  the 
inspecting  officers.  It  was  believed,  that  the  Iron  CommiaBioD  did 
not  intend  to  give  any  opinion  on  wrought-iron  girders,  and  that  the 
multiple  of  6  for  cast-iron,  was  only  that  the  ordinary  paasing  losd 
shpuld  not  exceed  one-sixth  of  the  breaking  weight.  It  was  pre- 
mised, that  Captain  Simmons  used  the  multiple  of  6  as  between  the 
sum  of  the  girders  and  roadway,  and  the  greatest  passing  load  and 
the  breaking  wdght ;  also  that  three  times  the  girders  and  six  times 
the  greatest  load  would  be  sufficient. 

Mr.  Fowler  then  furnished  the  Railway  Commissioners  with  the 
opinions  of  several  eminent  engineers,  in  &vour  of  the  sufficiency  of 
the  bridge,  and  proposied  to  meet  the  objections  of  the  Commissioners, 
by  such  an  arrangement  of  the  top  planking  of  the  platform,  as 
should  preclude  the  possibility  of  a  greater  thickness  than  two 
inches  of  ballast,  ever  being  superposed. 

On  the  21st  of  February,  the  Commissioners  ordered  a  further 
postponement  of  the  opening  of  the  line  for  one  month,  in  conse- 
quence of  another  report  by  Cftptain  Siounons  (dated  FetMiary 
20th),  in  which,  after  explaining  to  the  Commissioners,  that  he  had 
given  the  matter  his  most   earnest  consideration, — had  consulted 


*  **  That,  as  it  has  been  shown  that  to  resist  the  eflieets  of  reiterated  flexnre 
iron  should  scarcely  be  allowed  to  suffer  a  deflection  equal  to  ooe-third  of  iti 
ultimate  deflection,  and  since  the  deflection  'produced  by  a  given  load  is  in- 
creased by  the  effects  of  percusuon,  it  is  advisable  that  the  gnratest  load  io 
railway  bridges  should  in  no  case  exceed  one-sixth  of  the  weight  which  would 
break  the  beam  when  laid  on  at  rest  in  the  centre.* —  Vide  R^XHt  of  the  Iroo 
Conunission,  page  xviii. 
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eminent  autliorities,  and  hact  taken  steps  to  obtain  the  details  of  such 
bridges,  of  similar  construction,  as  appeared  likelj  to  afford  infor- 
mation as  to  thb  effect  of  time  and  continuous  use  upon  such  struc* 
tures,  he  proceeds  to  reply  seriatim  to  the  questions  contained  in 
the  instructions  of  the  Commissioners,  and  states : — ^<  In  reply  to  the 
question,  *  whether,  if  I  still  remain  of  opinion,  that  this  viaduct 
cannot  be  opened  with  safety  to  the  public,  what  further  strength- 
ening will  be  necessary,'  I  have  to  state,  that  for  reasons  before 
adduced,  I  do  not  consider,  that  the  viaduct  can  be  opened  for  the 
continuous  passage  of  trains,  with  safety  to  the  public,  and  that  it 
will  not  be  in  a  condition  to  be  opened,  until  it  shall  have  been  so 
strengthened,  that  a  load  of  about  400  tons,  (including  the  weight  of 
the  beams  themselves,  and  all  the  standing  parts  of  the  bridge) 
distributed  equally  over  the  platform  of  one  span,  shall  not  produce 
a  greater  pressure  upon  the  top  plate  of  the  girders  than  five  tons 
per  square  inch.  In  stating  this,  I  have  taken  what  I  conceive 
should  be  the  utmost  limit  of  strains,  to  which  the  bridge  should^ 
subjected  by  the  given  load,  considering  its  nature,  nearly  200  tons 
being  made  up  of  railway  trains  in  motion,  and  the  doubtful  work- 
manship in  the  structure. 

^^  In  arriving  at  this  conclusion,  I  express  my  opinion  with  all 
diffidence,  as  there  is  no  decided  authority  upon  the  subject,  and  the 
peculiar  circumstances  of  construction  of  most  bridges  very  con- 
siderably preventing  the  application  of  an  universal  law.  Mr. 
Hodgkinson,  whose  authority  in  these  matters  is  entitled  to  great 
deference,  states,  that  he  conceives  that  eight  tons  per  square  inch 
is  the  greatest  compressible  strain  to  which  a'tube  of  this  sort  should 
be  subjected ;  and  again,  in  speaking  of  the  Conway  bridge,  he 
states,  that  a  tube  of  g^ven  dimensions,  *  if  made  without  joints  and 
loaded  without  vibration,  would  bear  a  weight  in  the  middle  of 
1,627  tons  (equal  to  twelve  tons  per  sq  lare  inch  pressure  on  the 
top)  without  entirely  destroying  the  utility  of  the  material ;  but 
plates  united  by  riveting  in  the  best  manner  in  common  use,  are 
weaker  than  plates  without  joints,  in  the  ratio  of  three  to  two 
nearly ;  we  ought  therefore  to  reduce  the  computed  weight  in  that 
ratio,  or  even  greater,  since  the  computation  is  made  on  the  suppo- 
sition of  the  tube  being  without  joints  and  loaded  without  vibration/ 
And  again,  in  commenting  on  an  experiment  made  upon  a  large 
tube  forty-seven  feet  long  and  about  six  and  a  half  tons  weight,  built 
up  of  plates  three-quarters  of  an  inch  thick,  being  thicker,  in  fact, 
than  the  chief  part  of  the  plates  in  the  Torksey  bridge,  he  states, 
that  *  long-continued  impact  producing  a  deflection  of  less  than  one- 
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fifth  of  what  would  be  required  to  injure  the  tube  by  pressure, 
conipletelj  destructire  to  the  riveting/ 

*'  The  great  weight  of  the  Menai  and  Conway  bridges  in  propor- 
tion to  their  load,  producing  vibration  (about  1  to  4*5  in  the 
Clonway)  will  obviate  this  danger ;  but  it  appears  a  question  to 
what  extent  allowance  should  be  made  for  this  effect,  when  the  pro- 
portions of  the  variable  and  permanent  load  are  altered,  and,  as  in 
the  present  case,  become  nearly  equal  to  one  another.  The  deflec- 
tion due  to  the  rolling  load,  stated  to  be  222  tons,  which  I  saw  upon 
the  bridge,  very  considerably  exceeds  one-fifth  of  the  ultimate 
deflection  which  the  tnbe  may  be  expected  to  bear,  and  it  is  to  be 
remembered,  that  this  deflection  is  in  addition  to  the  constant  efiect 
of  the  permanent  load. 

<<  Mr.  Fairbaim,  in  his  letter  forwarded  by  Mr.  Fowler,  states, 
that  experiments,  which  he  has  in  his  own  possession,  on  the  force  of 
impact  on  his  tubular  bridges,  and  on  heavy  weights  passing  ,over 
these  bridges,  appear  to  confirm  the  fact,  that  the  deflection  in  the 
former  is  a  result  due  to  the  height  through  which  the  body  fiJls, 
and  in  the  latter,  the  deflection  is  the  same  at  all  velocities.  Id 
this  I  agree,  to  a  great  extent,  with  Mr.  Fairbaim,  that  the  increase 
due  to  the  velocity  is  not,  practically  speaking,  in  most  cases  appli- 
cable, and  I  believe  in  the  present  instance  it  would  scarcely  be  at 
all  so ;  but,  nevertheless,  I  cannot  g^  so  far  as  to  attach  no  value 
to  the  experiment  on  impact,  by  Mr.  Hodgkinson,  before  given,  the 
effect  of  which  is  again  aggravated  by  the  concussions  caused  by  the 
irregularity  of  motion  of  the  moving  weight. 

''  I  would  further  remark,  that  in  this  question,  much  must  dqpend 
upon  the  nature  of  the  riveting ;  where  machines  are  used  for  that 
purpose,  a  better  result  may  be  expected  than  when  it  is  done  by 
hand,  and  again  the  weight  of  hammer  used,  or  force  of  blow  in 
forming  the  rivet-heads,  will  make  a  material  difierenoe.  In  the 
Torksey  bridge,  from  having  seen  several  split  rivet-heads,  I  have 
no  great  confidence  in  the  workmanship." 

He  concludes  by  stating,  that  he  had  again  inspected  the  bridge,— 
that  no  addition  had  been  made  to  its  strength, — ^that  he  had  re- 
examined the  tubes  with  reference  to  their  workmanship,  and  foaud 
he  was  fully  borne  out  in  the  expression  of  a  want  of  confidence  in 
it,  as  the  riveting  was  certainly  very  imperfect,  and  the  joints  were 
not  accurately,  or  very  judiciously  made,  and  the  top  of  the  girders 
was  considerably  out  of  line,  both  horizontally  and  vertically, 
therefore  in  his  opinion  the  opening  of  the  line  would  be  attended 
with  danger  ^^  by  reason  of  the  insufficiency  of  the  work." 
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Mr.  Fowler  then  pointed  out,  that  Captain  Simmons  had  evi- 
dently neglected  the  increase  of  strength  due  to  the  continuity  of 
the  tubes  over  the  centre  pier. 

Captain  Liafian  was  then  instructed  to  examine  the  bridge,  and 
the  result  was,  that  on  the  18th  of  March  the  opening  of  the  line 
waa  further  postponed  for  one  month. 

In  the  report,  dated  March  16tb,  Captain  Laflto  stated,  that  the 
bridge  remained  precisely  in  the  same  condition  as  when  it  was 
inspected  by  Captain  Simmons^  on  which  occasion  he  decided,  that 
the  WTOU(^ht-iron  girders  were  not  sufficiently  strong  to  insure  the 
safety  of  public  traffic.  After  a  careful  inspection  of  the  structure, 
Captain  Laffiin  entirely  concurred  with  Captain  Simmons  in  his 
opinion,  and  further  '<  that  the  opening  of  the  line  would  be 
attended  with  danger  to  the  public,  by  reason  of  the  insufficiency 
of  the  works." 

On  the  20th  of  March,  Mr.  Fowler  addressed  a  letter  to  the  Com- 
missioners, in  which,  after  remonstrating  on  the  shortness  of  the  notice 
of  the  intended  visits  of  the  Inspecting  Officers,  which  had  precluded 
the  possibility  of  his  being  present  at  the  inspection  of  the  works, — he 
examined  and  commented  on  the  report  of  February  20th,  by  Cap- 
tain Simmons,  protesting  against  the  conclusion,  that  five  tons  per 
square  inch  was  the  greatest  strain  to  which  the  metal  in  the  bridge 
might  be  safely  subjected,  inasmuch  as  Mr.  Eaton  Hodgkinson's 
experiments  showed,  that  a  compressive  strain  of  eight  tons  per 
square  inch  was  perfectly  safe. 

He  also  protested  against  the  objection  to  the  woikmanship,  which 
although  not  of  the  finest  and  most  finished  class,  was  nevertheless 
perfectly  sound,  and,  for  all  practical  purposes,  as  good  as  possible ; 
the  slight  deflection  of  1  *  26  inch  under  a  weight  of  222  tons  as 
stated  by  Captain  Simmons,  appearing  conclusive  against  any  charge 
of  imperfect  workmanship.  Mr.  Fowler  therefore  concluded,  that 
there  was  not  any  sufficient  reason  for  fixing  upon  five  tons,  as  the 
greatest  strain  to  which  the  bridge  could  be  safely  subjected,  when 
no  good  authority  had  even  suggested  a  strain  of  less  than  eight 
tons  as  being  perfectly  safe. 

Assuming,  however,  that  Captain  Simmons  was  justified  in  his 
extraordinary  requirements  for  the  bridge,  Mr.  Fowler  contended 
that  without  any  alteration,  it  actually  did  comply  with  those 
stringent  requirements. 

In  the  paper  on  Tubular  Girder  Bridges,  alluded  to  by  Captain 
Simmons,  Mr.  Fairbaim  gave  a  table  of  fixed  proportions,  recom- 
mended by  him,  but  which  were  adapted  for  simple  girders  over 
one  opening,  and  in  applying  his  own  rule  to  this  case,  Mr.  Fairbaim 
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arrived  at  the  conclusion,  that  although  the  Torksey  bridge  did  not 
come  up  to  his  standard,  the  dimensions  ^^  were  neYcrtheleas  suffi- 
,  cient  to  render  the  bridge  perfectly  secure.^  This  -conclusion  had 
been  arrived  at,  by  treating  the  bridge  as  composed  of  separate  and 
distinct  girders ;  but  if  Mr.  Fairbaim  had  ascertained  tlie  value  of  the 
continuity  over  the  centre  pier,  he  would  have  perceived  the  enormous 
additional  strength  thus  imparted  to  the  structure,  and  that  it  was 
fully  equal  even  to  the  requirements  of  his  own  assumed  standard. 

The  ciMidemnation  of  the  bridge  by  the  Inspecting  Officers,  could 
only  be  accounted  for,  by  supposing  that  they  had  overlodked,  or 
fidled  to  appreciate,  the  value  of  the  continuity  of  the  girders,  wbich 
Mr.  Fowler  had  ascertained,  by  experiment  and  by  caleulatioD,  did 
actually  impart  additional  strength  to  the  bridge  in  the  proportion 
of  9  to  14,  and  a  reduction  of  the  compressive  strain  upon  tbe  top 
plates  to  4'  60  tons  per  square  inch. 

Under  these  circumstances,  Mr.  Fowler  felt  *^  it  impossible  to  re- 
commend the  Railway  Company  to  make  any  addition  whatever  to 
the  strength  of  the  Torksey  bridge." 

At  the  meeting  of  the  Institution  of  Civil  Engineers  on  the  26th 
of  March,  the  increase  of  strength  due  to  the  continui^  of  the  girder 
over  the  centre  pier,  was  fuUy  demonstrated  ;*  but  in  order  to  induce 
conviction  on  the  minds  of  the  Commissioners,  it  was  resolved  further 
to  test  the  results  of  the  theoretical  investigations,  by  experiments 
conducted  on  a  large  scale,  and  under  the  actual  circumstances  of  the 
case.  For  this  purpose  Mr.  Fowler  obtained  the  aanstanoe  of  Mr. 
Pole  and  Mr.  C.  H.  Wild ;  and  proceeded  with  them  to  make  a 
series  of  experiments  on  the  bridge.  These  were  tried  on  the  28th 
of  March,  1850,  in  the  presence  and  with  the  aid  of  Captain  Simmons 
and  Ci4>tain  Laffim,  and  were  of  the  following  nature* 

The  bridge  was  loaded  with  ascertained  weights,  applied  in  different 
ways,  and  the  deflection  of  the  northern  girderf  was  taken  in  various 
parts  of  its  length,  before^  during,  and  after,  the  application  of  each 
load.  It  was  not  thought  necessary  to  observe  the  southern  girder 
also.  The  manner  of  taking  the  deflection  was  by  observations  with 
a  level,  this  being  considered  more  convenient  and  satis&ctory,  than 
by  means  of  a  stretched  wire.  For  this  purpose  a  level  was  firmly 
fixed  on  the  western  pier  of  the  north  girder  (corresponding  with  tiM 
point  A  on  figure  3),  and  the  horizontal  wire  of  the  tdescqpe  ad- 
justed to  a  horizon  mark  on  the  eastern  pier  (C,  fig.  3).  When, 
therefore,  the  deflections  were  to  be  taken,  a  staff,  graduated  with 
inches  and  tenths,  was  held  at  various  points  on  the  top  of  tlie  girder, 

*  Vide  ante,  page  23  et  seq. 

t  The  line  of  railway  at  tius  point  riuiB  nearly  Eut  and  Wert. 
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in  the  line  of  sight  of  the  telescope,  and  the  reading  of  the  horizontal 
wire  upon  the  staff  noted  down.  The  difference  between  any  two 
readings  for  the  same  point  of  the  girder,  under  different  loads, 
showed  the  amount  of  alteration  of  level,  or  deflection,  at  that  point. 

In  this  manner  the  following  trials  were  made ;  the  observations 
being  taken  in  each  case  at  points  10  feet  apart,  as  stated  in  the  table 
of  results  given  hereafter. 

1.  A  series  of  readings  was  first  taken  with  the  bridge  unloaded, 
i.  e.  the  girders  sustaining  the  weight  of  the  structure  only.  This 
weight  was  estimated,  by  a  careful  calculation,  to  be  about  145  tons, 
or  72^  tons  on  each  girder.* 

.  2.  Nine  waggons,  loaded  so  as  to  weigh  16  tons  each,  total  144 
tons,  were  distributed  over  the  ^western  opening  of  the  bridge 
(A  B,  fig.  3),  and  readings  were  taken  again,  at  the  same  points  as 
before. 

3.  This  load  was  removed,  and  readings  were  taken  again  with  the 
bridge  unloaded. 

4.  The  same  load  as  in  No.  2,  was  distributed  over  the  eastern 
opening  (6  C,  fig.  3),  and  readings  were  taken. 

5.  The  load  was  removed,  and  the  readings  were  again  taken  with 
the  unloaded  bridge. 

The  above  readings,  being  recorded  at  the  time  by  several  parties, 
were  subsequently  reduced  and  compared  as  follows : — 

The  mean  of  the  readings,  Nos.  1,  8,  and  5,  which  did  not  differ 
much  from  each  other,  was  taken  to  represent  the  position  of  the 
bridge  unloaded,  the  girders  sustaining  only  the  weight  of  the 
structure. 

By  comparison  of  this  with  the  readings  of  No.  2.  and  No.  4,  the 
effect  of  the  load  was  seen,  according  as  it  was  applied  on  the  west- 
em,  or  the  eastern  bay. 

The  mean  of  these  two  results,  therefore,  expressed  the  deflection 
due  to  the  load,  as  determined  by  actual  experiment. 

Finally,  it  was  desirable  to  ascertain  how  &r  this  practical  result 
corroborated  the  theoretical  deductions  which  had  been  made  with 
respect  to  the  bridge,  and  the  effect  of  the  continuity  of  its  structure. 
For  this  purpose  the  deflection  was  computed  according  to  the  for- 
mulae given  in  page  32  (Equation  III.))  and  in  the  same  manner 
as  in  the  table,  page  36 ;  but  using  the  altered  data  of  the  weight 
of  the  structure,  and  of  the  load  applied. 

The  comparison  of  the  computed  and  experimental  results  is 
given  in  the  following  table  :— 


*  In  the  previous  experimentB  this  weight  was  asramed  to  be  164  tons,  bat 
AboQt  20  tons  of  ballast  had  been  removed,  before  the  last  trial. 
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DmriMTnoH  oi  the  Tauunr  Eudoe.— Gompftriaon  of  the  Galeiilafeed,  vidi  the 
Actual  Deflecdon,  as  obtained  by  Experiment,  28th  March,  1850. 
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Thus  the  differeDce  between  the  calculated  and  the  actual  deflec- 
tions, was  generally  under  one-tenth  of  an  inch,  a  quantity  quite 
within  the  range  of  errors  of  observation  and  other  accid^t^ 
causes ;  and  therefore  th^  correspondence  between  them  was  con- 
sidered satisfactory. 

The  following  extracts  from  a  report  to  the  Commissioners  by  the 
Inspecting-Ofiicer,  give  his  account  of  the  result  of  the  ezperimeDts: 
— "  In  order  to  test  the  value  of  continuity,  as  applied  to  this  par- 
ticular bridge,  the  ballast  was  removed  from  it,  so  as  to  leave  ft 
load,  the  weight  of  which  could  be  estimated  with  tolerable  certainty* 
It  amounted  to  144*8  tons  over  each  opening,  to  which  was  added 
an  evenly-distributed  load  of  144  tons,  which  was  placed  on  each 
opening  in  succession,  the  deflections  of  each  tube  being  obsened 
in  both  experiments,  at  every  five  feet  of  its  length.  The  reult 
very  nearly  corresponded  with  theory,  the  greatest  deflection  in  no 


*  The  magnitude  of  these  differences  was  ascribed  to  a  slight  degree  of 
elasticity  in  the  centre  supports  of  the  girder. 
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case  exceeding  0*15  of  an  inch,  beyond  that  deduced  by  calculation. 
These  experiments  were  made  with  great  care,  and  are  therefore  to 
be  fiilly  relied  on;   Mr.  Fowler,  assisted  by  Messrs.  Wild  and 
Pole,  having  afforded  every  possible  &cility  and  assistance  in  render- 
ing them  trustworthy.     Considering,  therefore,  the  continuity  of 
the  bridge  as  a  fully-established  &ct,  it  remains  to  be  considered 
what  is  the  greatest  strain  that  may  be  brought  upon  any  part  of  it 
in  practice ;  and  heve  applying  the  calculation  submitted  to  the 
Institution   of  Civil  Engineers  in  an  able  paper  by  Mr.  Pole,  and 
supposing  both  spans  to  be  equally  loaded  with  400  tons,  as  stated 
in  my  former  report,  I  find  that  the  compression  on  the  top  plate  at 
the  point  of  greatest  strain  is  4' 25  tons,  and  the  tension  on  the 
bottom  3  *  91  tons  per  square  inch ;  I  find  also  that  the  tension  on 
the  top  plate  over  the  centre  pier  is  7*  18  tons,  and  the  compression 
on  the  bottom  the  same,  these  results  being  calculated  under  the 
supposition  that  the  whole  sectional  area  of  the  top,  including  plates 
and  angle  irons,  is  efiTective  without  any  deduction  for  the  '  dimin- 
ished strength  of  plates  joined  by  single  rows  of  rivets  as  before 
described.'    But  in  order  that  there  may  be  no  question  as  to  the 
amount  of  load,  it  will  be  well  to  submit  for  the  consideration  of 
the  Commissioners,  similar  results  obtained  with  weights,  concerning 
which  no  question  can  arise,  as  they  can  be  made  of  loads  in  use  at 
the  present  day  upon  railways  in  the  kingdom,  and  may  therefore 
reasonably  be  expected  in  th&  course  of  the  public  traffic  to  come 
upon  this  bridge. 
^^  Weight  of  permanent  load  as  reduced  by  Mr. 

Fowler  with  two  inches  of  ballast  •         •  164*3  tons. 

Load  taken  as  equally  distributed  at  |-  ton  perfoot  1*73       , , 

Total      .         .         . 331 -3  tons. 

*^  With  a  load  of  this  weight  upon  each  span,  the  tensile  strain 
per  square  inch  upon  the  top,  and  also  of  compression  on  the  bottom 
plate  of  the  tube  over  the  centre  pier,  will  be  6*06  tons ;  and  in  the 
case  of  only  one  train,  of  the  weight  of  two-thirds  of  a  ton  per  foot 
passing  over  both  openings  of  the  bridge,  in  consequence  of  the 
position,  between  the  tubes,  of  the  rails,  about  three-fourths  of  the 
weight  of  the  train  is  carried  by  the  tube  adjoining  it«  The  tensile 
strain  upon  the  top,  and  compression  on  the  bottom,  will  therefore 
amount  to  5*22  tons  per  square  inch,  still  exceeding  the  amount 
specified  in  my  former  report  as  a  maximum. 

^^  In  these  results,  no  allowance  has  been  made  for  the  strength  of 
the  top  plate  being  diminished  by  riveting,  so  that  it  does  not 
exceed  two-thirds  of  its  original  dimensions  when  submitted  to  a 
tensile  strain,  nor  of  the  form  of  the  bottom,  which  does  not  cor- 
respond with  that  of  those  parts  of  such  wrought-iron  structures  as 
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have  been  heretofore  erected,  and  are  snbjected  to  oompreasioD.  Con- 
ffldering,  howerer,  that  these  heavy  strains  are  upon  a  part  of  the 
tube  which  receives  direct  support  from  the  masonry  below,  and  that 
even  though  the  eUisticity  of  those  points  should  become  iojured, 
the  oontinutty  of  the  tubes,  would,  nevertheless,  as  lon^  as  the 
power  of  the  metal  was  not  altogether  destroyed,  tend  to  diminish 
the  strains  upon  the  tubes  between  the  supports,  I  am  induced  to 
recommaid  that  the  Company  be  permittoi  to  use  this  bridge  fer 
public  traffic,  provided  their  engineer  will  make  such  an  arrangement 
of  the  platform,  that  the  ballast  cannot  be  allowed  to  accumulate 
beyond  the  depth  of  two  inches,  upon  which  consideration  waa  based 
his  calculation  of  the  weight  of  the  structure,  and  also  that  careful 
tests  should  be  applied  from  time  to  time,  with  occasi<H]al  inspec- 
tions by  an  officer  of  this  department,  who  would  rqiort  whether  by 
,  the  effect  of  traffic,  the  elasticity  of  the  metal  giving  tbe  efleet  of 
continuity  to  the  bridge  over  the  two  spans  remain  unimpaired." 

On  the  6th  of  April  the  Commissioners  informed  the  Secretary  of 
the  Manchester,  Sheffield,  and  Lincolnshire  Bailway  Company,  that 
they  had  reconsidered  the  question  of  the  propriety  of  allowing  the 
line  to  be  opened,  and  having  received  a  further  report  on  the  subject 
of  the  Torksey  bridge,  they  were  willing  to  allow  it  to  be  used  ibr 
public  traffic,  on  being  informed  that  the  recommendations  as  to  the 
ballast  had  been  complied  with,  and  on  receiving  an  assurance  from 
the  company,  that  should  it  appear  necessary  to  tiie  Inspecting  Officer, 
at  any  future  period,  on  an  examination  of  the  bridge,  that  it  reqpiired 
to  be  strengthened,  the  railway  company  would  promptly  att^id  to 
his  snggestioos. 

The  alteration  in  the  planking  of  the  platform,  limiting  the  thick- 
ness of  ballast  to  2  inches,  as  offered  by  Mr.  Fowler  (page  48), 
was  then  made,  and  on  the  25th  of  April  formal  permissioQ  was 
accorded  by  the  Commissionere  for  the  opening  of  the  line. 

Thus  had  an  important  line  of  railway  been  arbitrarily  closed  for 
a  period  of  upwards  of  four  months,  and  a  bridge  been  condemned  as 
unsafe  which,  when  examined  by  practical  engineers,  had  been  proved 
to  possess  ample  strength,  and  all  this  in  consequence  of  the  attempt  to 
introduce  the  system  of  centralization  and  of  Government  snpervisioo, 
which  was  found  to  be  so  pernicious  in  Continental  States,  and  the 
employment  of  officers  who  possessed  undoubted  skill  for  their  own 
peculiar  military  duties,  but  who  were  placed  in  a  fidse  position  when 
they  were  entrusted  with  the  execution  and  control  of  civil  works, 
of  which  their  previous  pursuits  precluded  their  obtaining  a  practical 
knowledge.  Ssc.  Inst.,  C.K 
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I  HAVE  been  asked  to  address  you  this  evening  on  the  sub- 
ject of  Sanitary  Beform — and  I  have  much  pleasure  in  doing 
so,  especially  as  this  meeting  is  in  connection  with  the  Aberdeen 
Ladies'  Auxiliary  Association — a  recent  addition  to  the  many 
valuable  social  institutions  existing  amongst  you,  and  from  whicJi 
I  anticipate  the  most  valuable  results.  It  is  especially  work  for 
female  hands  to  do — ^many  of  its  details  are  familiar  to  them 
though  perfoundly  mysterious  to  us  men — they  are  at  home 
and  at  ease  with  matters,  the  practical  details  of  which  we 
camiot  easily  comprehend,  though  we  are  thorougly  aware  of 
their  importance,  and  can  perfectly  appreciate  their  results. 

I  am  to  deliver  the  first  of  a  series  of  Lectures,  and  there- 
fore it  seems  to  me  that  I  should  endeavour  this  evening  to 
speak  mostly  of  general  principles — ^knowing  that  others  more 
able  than  myself  will  follow  with  ampler  details,  but  not  alto- 
gether avoiding  them  when  they  come  naturally  in  my  way. 

My  difficulty  is  not  the  want  of  subjects  on  which  to  speak, 
but  because  there  are  so  many,  and  so  distinct,  which  fall  legi- 
timately under  the  description  of  Sanitary  Beform,  that  it  is 
not  easy  to  know  how  to  make  a  selection. 

Sanitary  Beform  embraces  all  measures  by  which  the  life 
and  health  of  man  can  be  preserved  and  prolonged — ^whether 
by  great  public  undertakings,  enforced  by  Acts  of  Parliament, 
and  carried  out  by  public  Boards,  or  petty  daily  actions 
within  our  own  homes,  all  having  one  object  in  view,  the 
good  sanitaiy  condition  of  the  community— -«nd  you  most  at 


onoe  see  that  this  is  a  matter  in  which  we  are  all  equally  de- 
pendent on  each  other.  The  rich  and  the  poor,  by  ignorance 
or  inattention  to  sanitaiy  measures,  may  inflict  the  most  grier- 
ons  injuries  on  each  other,  all  are  alike  interested,  and  all  have 
a  duty  to  discharge  to  themselves  and  to  their  neighbours. 

It  has  been  often  asserted  that  the  perfection  of  human 
happiness  consists  in  possessing  "  a  sound  mind  in  a  sound 
body  J '^  and  if  the  words  be  correctlj  understood,  if  we  mean 
by  them  a  mind  at  perfect  peace  with  Gtod,  occupying  a  body 
free  from  pain  and  weakness,  then  the  assertion  is  perfectly 
correct ;  but,  unfortunately  for  us,  the  person  who  truly  fulfils 
both  conditions,  who  is  thus  equally  sound  in  body  and  in  mind, 
is  not  to  be  found ;  its  full  realization  is  only  to  be  looked  for 
in  a  higher  and  holier  state  of  being ;  but  it  may  be  attained| 
even  in  this  world,  to  a  much  greater  extent  than  at  present 
exists  among  us. 

This  expression  of  ^'  a  sound  mind  in  a  sound  body," 
takes  for  granted  that  body  and  mind  act  and  react  upon  each 
other;  and  this  is  atruth  of  yital  importance  in  all  discussions 
on  sanitary  questions,  and  one  which  must  never  be  forgotten. 

Let  the  mind  be  in  the  soundest  possible  state,  if  the  body 
be  suffering,  the  man  must  be  in  discomfort  until  the  cause 
of  that  suffering  be  removed ;  and,  in  like  manner,  if  the  mind 
be  in  an  unsound,  unhealthy  condition,  above  all,  if  there  be 
not  a  felt  sense  of  reconciliation  with  Gkd  through  a  Bedeemer, 
no  amount  of  health  and  vigour  will  make  up  a  sound  man. 
Body  and  mind  must  be  equally  sound  before  man  can  know 
all  the  happiness  of  which  his  complex  nature  is  capable. 

There  is  one  great  general  principle  on  which  all  Sanitaiy 
Reform  must  be  based,  and  it  is — ^that  soundness  of  mind  and 
soundness  of  body  are  both  to  be  derived  from  strict  com- 
pliance with  Grod's  laws. 

For  our  minds  (meaning,  by  that  word,  all  that  portion  of 
our  nature  which  is  invisible  and  spiritual),  He  has  given  as 
His  laws  in  the  Holy  Scriptures. 

For  our  bodies  He  has  given  us  equally  inviolable  law9 
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in  all  those  qnalitiea  and  properties  which  he  has  imprinted 
on  the  whole  yisible  nuttter  which  He  has  created,  and  not 
one  of  which  man  can  ever  violate  with  impunity. 

As  there  is  no  happiness  worth  the  name  which  that  man 
can  enjoy  who  lives  in  the  violation  of  God's  moral  laws — ^no 
safety  for  the  soul  of  him  who  neglects  the  salvation  offered  in 
the  Gospel — ^so  there  is  no  safety  for  the  body  of  him  who  lives 
in  the  violation  of  God's  physical  laws. 

Asy  in  the  moral  world,  man  can  never  with  impunity  trans- 
gress God's  law,  so  in  the  physical  world  God's  physical  laws 
can  never  be  transgressed  with  safety ;  in  either  case  the 
punishment — the  necessaiy  consequence — ^may  be  delayed,  but 
is  not  the  less  sure. 

Let  it  ever  be  remembered  that  the  first  step  in  true  Sani- 
tary Reform  is  to  see  to  it  that  our  hearts  be  at  peace  with  Grod, 
through  our^Bedeemer.  Without  this  all  else  will  avail  us 
comparatively  little,  and  that  peace  is  freely  offered  to  all, 
without  money  and  without  price. 

But  my  business  this  evening  is  with  the  material  or 
physical  branch  of  our  subject 

In  sanitary  matters  we  at  once  find  that  the  highest  re- 
searches of  science,  and  the  most  trivial  actions  of  daily  life 
come  into  constant  immediate  contact  with  each  other. 

The  whole  of  physical  science  is  occupied  by  investigating 
the  laws  and  properties  which  the  Creator  has  impressed  on  the 
matter  which  He  brought  into  existence,  and  not  a  few  of  its 
various  departments  have  to  do  with  sanitaiy  studies.  The  re- 
searches of  men  into  the  properties  of  matter  have  been  pursued 
from  the  earliest  periods  of  history ;  and,  in  recent  times,  most 
wonderful  discoveries  have  been  made — all  tending  to  the  hap- 
piness, the  health,  and  the  comfort  of  mankind. 

In  regard  to  sanitary  matters,  there  are  three  different 
classes  of  students  to  whom  we  are  specially  indebted. 

1.  The  Chemist,  who  studies  the  properties  of  matter,  and 
specially  the  action  of  one  kind  of  matter  upon  another ;  who 
explains  to  us  how  and  why  bad  air,  bad  water,  bad  food,  act 
injuriously  upon  the  human  frame. 


2.  Theiftel&atJfbfiyWhoBtadiesthedifleaseswldc^ 

hnmaax  frame,  and  traces  their  causes,  their  histoiy,  and  their  pro- 
gress; whether  thej  be  contagiousor  infections, epidemic  or  locaL 

3.  The  StaUsticiany  who  collects  everj  sort  of  information 
on  everj  subject,  and  accnmnlates,  in  long  rows  of  figores,  facts 
of  the  greatest  value.  His  tables  may  look  very  alanning  to 
the  uninitiated,  but  they  are  of  incalculable  practical  valne  in 
regulating  not  only  the  laws  of  the  nation,  but  also  in  modify* 
ing  the  habits  of  society,  down  even  to  the  most  trivial  acts  of 
every-day  Ufe. 

Sanitary  science  depends  on  the  labours  of  these  tihree 
classes  of  students ;  and,  year  by  year,  their  work  is  becom- 
ing of  greater  practical  utility. 

The  result  already  is  to  teach  us  most  forcibly  that  we 
do  well  to  study  accurately  the  physical  laws  by  which  all 
matter  around  us  is  governed  and  controlled,  lest  in  ignorance 
we  should  be  living  in  habitual  violation  of  them,  and  thereby 
incurring  unfailing  penalties ;  and,  also,  that  we  shall  do  well 
to  consult  those  statistical  returns,  which  are,  in  fact,  nothing 
but  the  practical  proof  of  the  consequences  of  conformity  to  or 
neglect  of  the  ascertained  laws  of  matter. 

But  you  may  be  ready  to  say,  we  have  not  the  time  to 
spare,  nor  the  knowledge  requisite  to  make  such  investigation. 
Most  true;  but  that  is  no  good  reason  for  your  not  availing 
yourselves  of  the  knowledge  which  others  have^  with  much 
pain  and  labour,  sought  out  for  the  common  good  of  mankind, 
and  which  experience  would  soon  prove  to  you  to  be  true. 

We  are  all  obliged  to  take  most  of  our  knowledge  at  second 
or  third  hand  for  the  affairs  of  daily  life.  We  cannot  investigate 
every  thing  for  ourselves ;  we  must  trust  to  others,  and  our  wis- 
dom lies  in  trusting  to  those  who  have  most  carefully  studied 
the  subject  in  hand,  and  whom  we  find  by  experience  to  be 
the  most  trustworthy  guides. 

There  are  three  great  elements  or  agents  in  Sanitary  Be- 
forms,  and  these  are  Air,  Water,  and  Light. 

Let  us  briefly  consider  each  of  these. 
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Without  Air  a  man  most  die.  Pat  a  ttrong  liealtlij  man 
into  a  coffin,  screw  down  the  lid,  and  in  a  few  minutes  he  is 
dead.  This  is  an  extreme  case ;  it  larelj  happens  that  even  in 
accidents  a  man  is  totally  deprived  of  air :  but  if  air  be  abso* 
Intelj  necessary  to  life,  pure  air,  and  plenty  of  it,  are  equally 
necessary  to  health  and  comfort. 

The  chemist'  will  tell  us  how  this  is.  The  air  we  breath, 
as  most  of  you  know,  is  composed  of  two  kinds  of  air,  or  gas, 
mixed  together.  Every  100  parts  of  common  air  contains  79 
parts  of  a  gas  called  nitrogen,  and  21  of  another  called  oxygen. 

A  man  in  health  breathes,  or  inhales  and  exhales,  air  about 
12  times  in  a  minute,  and  each  time  he  draws  in  and  breaths 
oat  about  24  cubic  inches  of  air,  or  about  150  or  160  cubic  feet 
in  an  hour. 

During  the  few  seconds  that  the  air  remains  in  the  lungs, 
a  gieat  change  is  effected.  The  greater  part  of  the  oxygen 
disappears,  and  in  place  of  it  the  air  breathed  out  is  now 
found  to  contain  a  quantity  of  another  air — carbonic  acid  gas 
— ^the  same  with  the  choke  damp  of  coal  mines. 

The  oxygen  is  the  life-sustaining  part  of  common  air — ^by 
passing  through  the  lungs  a  portion  of  it  is  consumed,  and 
the  air  which  comes  out  is  no  longer  fitted  to  maintain  life. 
In  ordinaiy  circumstances  it  is,  however,  largely  mixed  at  once 
with  the  surrounding  common  air;  and,  therefore,  though 
damaged  and  deteriorated,  is  not,  at  first,  absolutely  unfit  for 
being  again  inhaled,  but  the  oftener  the  process  of  breathingis 
repeated  in  a  tolerably  close  apartment  the  worse  the  air  be- 
comes. 

It  is  thus  that  animals,  accidentally  shut  up  in  air- 
tight vessels,  soon  die.  Popularly  they  are  said  to  be  suffo- 
cated— ^it  would  be  more  correct  to  say  they  are  starved^  for  they 
Are  deprived  of  a  substance  which  is,  if  possible,  more  necessary 
to  life  than  food  or  drink. 

Now,  this  includes  the  whole  theory  of  ventilation  or  the 
sapply  of  air  in  a  pure  state  to  the  human  lungs. 

Many  persons  spend  a  considerable  part  of  every  twenty- 
four  hours  in  circumstances  which  bear  fisur  too  dose  a  resem- 
blanee  to  being  inside  an  air-tight  vessel. 
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The  JBoahbedsy  onoe  00  common  in  this  part  of  the  country, 
and  not  yet  altogether  unknown,  are  &r  too  like  snch  a  yessel, 
and  were  they  only  exactly  conatmcted  wonld  be  epeedilj  £Eital 
to  the  inmates.  A  canary  bird,  hung  up  in  its  cage,  inside  one 
of  these  beds,  occupied  by  two  or  three  persons,  has  been  found 
dead  in  the  morning.  Can  what  kills  a  bird  be  good  tor  men 
and  women  ? 

A  room  without  a  chimney,  and  with  well-fitted  doors  and 
windows,  all  carefully  closed,  is  not  veiy  much  better ;  but, 
happily,  there  aie,  in  general,  abundance  of  chinks  and  cracks 
and  openings  through  which  fresh  air  enters,  an  unbidden  but 
most  salutary  guest 

But,  though  few  persons  actually  die  from  this  cause,  yery 
many  suffer  most  severely  from  it ;  their  lungs,  not  supplied 
with  the  food  they  require  cannot  frimish  the  rest  of  the  body 
with  its  necessary  nourishment.  Disease,  in  many  yarions 
forms,  attacks  the  weakened  frame,  and  premature  death,  or  a 
life*long  want  of  health  and  vigour  is  the  necessaiy  result. 

The  greater  the  number  of  persons  collected  together  in  a 
given  «pace,  the  more  necessaiy  is  attention  to  this  matter. 
Every  pair  of  lungs  is  incessantly  at  work  vitiating  the  air,  and 
rendering  it  unfit  for  respiration.  Unless  means  be  taken  to 
remove  the  foul  air,  and  furnish  a  supply  of  firesh  air,  each  per- 
son is  obliged  to  take  in  air,  a  portion  of  which  has  ahready 
been  in  the  lungs  of  another,  and  from  which  more  or  leas  of 
the  nutritious  portion  has  been  extracted  while  a  similar  quan- 
tity of  noxious  air  has  been  added. 

I  can  appeal  to  your  own  experience  in  this  matter.  If  a 
numerous  meeting  continue  long,  the  air  becomes  more  and 
more  unwholesome,  even  in  a  spacious  hall  or  church,  unless 
the  place  be  thoroughly  ventilated.  Some  persons  become  faint 
— aU  feel  exhausted  and  uncomfortable,  and  all  are  glad  when 
fhe  meeting,  however  interesting  or  important,  draws  to  a  dose, 
and  they  get  out  to  the  pure  air,  and  have  their  lungs  filled 
with  wholesome  nourishment. 

Those  who  have  been  in  the  meeting  from  its  commence- 
ment feel  uncomfortable,  but  they  are  not  fully  aware  of  the 
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state  of  the  air  they  are  breathixig.  Let  a  man  come  in  from 
the  street  and  he  is  fiilly  s^sible  of  its  fonl  condition. 

It  is  the  yerj  same,  on  a  smaller  scale,  with  our  own  sleep- 
ing apartments.  When  the  doors  and  windows  are  all  closely 
shut  for  the  night,  all  feels  right  and  comfortable,  but  before 
morning  comes,  the  air  is  thoroughly  polluted  and  unfit  for 
healthful  respiration. 

This  subject  has  of  late  been  yery  carefully  studied.  Many 
experiments  have  been  tried,  and  some  of  them  very  costly, 
especially  in  ventilating  the  new  Houses  of  Parliament  The 
expense  has  been  great,  but  it  is  not  to  be  grudged,  for  both 
the  failures  at  first,  and  the  success  at  last  have  given  us  in- 
valuable knowledge. 

The  general  principle  of  all  ventilation  is,  that  the  foul  air 
being  heated  is  made  lighter,  and  rises  to  the  top  of  the  apart- 
ment which  contains  it,  and  endeavours  to  escape,  while  fresh 
air  is  constantly  seeking  admission  from  below  to  supply  its 
place. 

In  large  public  buildings  this  is  now  managed  by  very 
nxonerous  small  openings  in  the  floor,  or  lower  part  of  the 
walls,  to  admit  the  fresh  air,  and  by  larger  openings  in  the 
ceiling  to  allow  the  heated  air  to  escape,  and  in  them  the  cur- 
rent is  often  increased  by  artificial  means,  such  as  the-  burning 
of  gas.  The  adjoining  Music  Hall  promises  to  be  a  most  suc- 
cessful application  of  these  principles. 

Private  dwellings,  and  especially  sleeping  rooms,  must  be 
treated  on  the  same  principles,  though  not  admitting  of  the  ap- 
plication of  the  same  details,  and  the  smaller  any  room  is,  in 
proportion  to  the  number  of  its  inmates,  the  greater  care  must 
be  employed  for  its  ventilation. 

There  is  one  kind  of  dwellings  which  no  wit  of  man  can 
ventilate,  and  that  is  a  cellar  underground,  and  surrounded  by 
solid  earth  on  all  sides — no  temptation  should  induce  any 
family  to  dwell  in  such  a  place — and  yet,  in  the  great  commer- 
cial city  of  Liverpool,  a  few  years  ago,  many  thousands,  mostly 
Irish  immigrants,  dwelt  in  cellars.  Their  state  of  health  be- 
came fearfiilly  dangerous  to  themselves  and  to  the  neighbour- 


10 

hood,  and  at  length  the  Legislatuie  was  obliged  to  mterfisrei 
and  pat  a  complete  end  to  the  sjstem  in  that  town. 

Anj  room  above  ground,  and  haying  walls  and  windowB 
to  the  open  air,  may  be  tolerably  ventilated  bj  a  little  trouble, 
provided  always  the  air  outside  be  not  polluted. 

We  are  all  greatlj  afraid  of  draughts  of  cold  air,  and  ihejr 
are  bad  no  doubt;  they  are  proo&  of  bad  ventilation.  B7 
them  fresh  air  is  conveyed  to  a  particular  spot  in  too  great  a 
quantity,  and  too  suddenly,  but  they  are  not  so  bad  as  the 
opposite  fault,  and  in  general  they  soon  cure  themselves  by 
bringing  about  an  equilibrium  betwixt  the  cool  and  the  heated 
air. 

Any  one  who  goes  from  the  fresh  morning  air  into  a  small 
room,  not  venUlatedy  where  several  persons  in  health  have 
spent  the  night,  finds  the  atmospWe  of  it  intolerably  offensive, 
incapable  of  supplying  his  lungs  with  what  they  need,  in  other 
words  unwholesome.  This  is  a  practical  tact  with  which  all 
have  to  do. 

Every  sleeping  or  working  room  ought  to  have  openings  of 
some  kind  or  other,  at  or  near  the  celling,  to  permit  of  the  im- 
mediate escape  of  the  hot  half  consumed  air  ;  the  higher  up 
the  better,  and  in  sleeping  rooms,  at  all  events  above  the  level 
of  the  beds.  ^ 

A  chimney,  with  an  open  fire  place  and  a  brisk  fire  in  it, 
is  an  excellent  ventilator. 

When  the  walls  of  a  room  are  lathed  and  plastered,  then 
a  small  opening  cut  into  the  space  betwixt  the  wall  and  the 
plaster,  any  where  near  the  ceiling,  is  most  effectual,  and  easily 
done.  When  there  is  no  lath  and  plaster,  as  is  too  common  in 
English  towns,  then  a  perforated  brick  may  be  inserted  in  the 
outer  wall — opening,  of  course,  into  the  room. 

Failing  these  self-acting  appliances,  the  window  sash  may 
be  drawn  a  little  way  down  before  going  to  sleep,  and  kept 
down  all  night  with  perfect  impunity  if  the  door  be  tolerably 
well  fitted.  A  gentle  stream  of  cold  air  will  flow  steadily  in, 
and  the  heated  air  will  flow  out  with  equal  steadiness  and  with- 
out any  perceptible  draft,  when  once  ezperienoe  has  taught  to 
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adjust  the  two  openings  to  eadx  other.    This  depends  on  the 
suse  of  the  room  and  the  nnmher  of  its  inmates. 

A  man  who  sleeps  in  a  well  aired  room  rises  in  the  morn- 
ing fresh  and  yigorous,  ready  for  his  work,  when  he  who  has 
spent  the  hours  of  repose  in  a  close  foxd  atmosphere  gets  np 
weak  and  languid,  and  disinclined  to  exertion,  and,  if  not 
restrained  by  prudence  or  by  principle,  is  very  apt  to  fly 
to  a  morning  dram,  for  that  stimulus  for  which  he  feels  a 
craving  produced  by  the  want  of  a  supply  of  pure  air  to  his 
system. 

If  a  room  be  occupied  by  too  many  per^onSj  be  it  a  work- 
room, a  bed-xoom,  or  a  school-room,  no  ordinary  means  of 
ventilation  can  keep  that  room  pure  and  healthful. 

On  this  subject  much  information  has  been  obtained  from 
experience  in  the  construction  of  cells  of  prisons,  dormitories  of 
poors'  houses,  wards  in  hospitals,  and  barrack  rooms  for  troops. 

The  result  is  that  to  keep  a  healthy  man  in  perfect  vigour, 
he  ought  to  have  a  room  about  10  feet  long,  by  6  wide,  and  8 
or  10  high.  Such  a  room  contains  from  400  to  500  cubic  feet 
of  air,  and  the  dimensions  ought  to  increase  in  proportion  for 
each  additional  inmate. 

The  ventilation  ought  to  be  so  managed  as  to  cause  the 
removal  and  renewal  of  the  contents  about  once  an  hour,  and 
this  process  ought  to  be  in  ceaseless  action  so  as  to  be  altogether 
imperceptible  except  in  its  results. 

This  statement  and  calculation  can  be  easily  applied  to 
rooms  of  any  size  and  form.  Let  it  be  deeply  impressed  on 
our  minds  that  nothing  can  compensate  to  us  for  the  want  of  a 
sufficient  supply  of  fresh  air  in  our  rooms,  and  if  the  same  room 
be  used  for  every  purpose,  for  work  and  for  sleep,  by  day  and 
by  night,  then  it  becomes  doubly  important. 

The  next  great  Sanitary  element  is  I\ire  Water^  and  it  is 
very  little  less  necessary  to  the  human  frame  than  pure  air. 

Pure  cold  water  has  long  been  dreaded  by  many  persons  as 
sn  unpleasMit,  if  not  dangerous,  application.    We  are  become 
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wiser  in  this  resp^  than  our  foze&thexSy  and  it  is  now  justly 
admitted  by  a  large  proportion  of  the  population  that  there  is 
nothing  so  salntarj,  so  refreshing,  so  invigorating  as  pore  oold 
water^  whether  applied  externally  or  internally. 


In  large  towns,  the  introduction  of  water  for  general 
must  be  accomplished  by  the  public ;  it  is  beyond  the  power  of 
private  individuals ;  it  must  be  done  either  by  Companies  or 
by  the  Municipal  Authorities ;  but  the  inhabitants  are  entitled 
to  see  that  it  be  brought  in  one  way  or  another,  both  of  good 
quality  and  in  ample  quantity. 

It  cannot  be  thus  brought  without  great  outlay,  and,  in  one 
form  or  other,  that  must  be  paid  for ;  but  if  effectually  done, 
the  cost  to  be  paid  is  a  good  bargain — ^the  advantage  is  well 
worth  the  outlay. 

In  the  present  day  no  town^hoose  ought  to  be  tcderated 
without  water  on  every  floor,  and  accessible  to  eveiy  inhabitant. 

I  know  no  greater  boon  which  the  Municipal  Authorities  of 
a  City  could  bestow  on  the  inhabitants  than  to  defray,  from 
the  common  good,  or  in  any  other  way,  the  ezpence  of  intro- 
'  ducing  water  so  that  eveiy  inhabitant  had  an  unlimited  supply 
without  the  payment  of  any  special  rate  for  the  purpose.  They 
would  reap  a  rich  reward  in  the  health  and  comfort  of  the 
citizens.    It  would  be  a  first-rate  Sanitaiy  Beform. 

I  need  not  dwell  to  you  on  the  uses  of  clean  water  in  every 
household ;  and  it  is  your  duty  and  your  right,  as  citizens,  to 
see  that  you  have  it. 

Eecent  enquiries  have  brought  to  light  blunders  almost  in- 
credible in  this  respect. 

It  has  been  foimd,  in  not  a  few  cases,  that  the  public  wells 
of  towns  have  been  polluted  by  the  contents  of  badly  con- 
structed drains  and  even  of  church-yards,  and  this  horrible  in- 
fusion of  all  that  is  most  revolting  has  been  furnished  as  drink 
to  the  inhabitants.  In  other  cases  water  from  an  adjoining 
river  is  pumped  up  by  costly  machines,  and  a  heavy  tax  levied 
in  consequence,  and  that  water  taken  up  below  the  town,  and 
containing  a  solution  of  all  the  filth  of  the  drcdns.  No  wonder 
if  fatal  diseases  prevailed  in  towns  so  supplied. 
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The  old  BomanB  were  possessed  of  a  wonderful  amount  of 
common  sense,  and  thej  gave  one  strong  proof  of  it  in  the 
matter  of  snppljing  their  towns  with  water. 

Borne  stands  on  a  yery  unhealthy  site/  but  its  rulers 
brought  in  yast  supplies  of  water  at  great  cost,  and  thus  made  it 
oomparatiyelj  healthy  and  habitable.  When^  during  the  wars 
of  the  decline  and  £^11  of  the  Empire^  the  aqueducts  were  gra- 
dually destroyed,  the  city  became  more  and  more  unhealthy, 
and  the  population  was  reduced  to  a  few  thousands.  Water 
was  again  introduced,  and  Bome  began  again  to  prosper,  and 
at  this  moment  no  town  in  Europe  is  so  abundantly  sup- 
plied; but  for  this,  I  belieye,  Bome  would  ere  now  haye  been 
as  desolate  as  Babylon  or  Nineveh. 

In  this  country,  though  not  exposed  to  the  heats  and  mal- 
aria which  make  the  neighbourhood  of  Bome  so  unhealthy,  yet 
the  great  accumulation  of  human  beings,  on  a  small  space  in 
our  towns,  brings  about  a  somewhat  similar  state  of  things,  and 
makes  a  proper  supply  of  water  a  matter  not  only  of  prudence, 
but  of  necessity. 

Aberdeen,  in  this  respect,  is  very  favourably  situated,  for 
either  of  the  two  large  rivers  which  flow  on  its  northern  and 
southern  boundaries  can  supply  it  in  any  quantity  and  at  such 
a  level  as  to  raise  it  to  the  top  of  every  house.  The  water 
of  the  Dee  has  been  proved  by  the  most  careful  investigators 
to  be  freer  .firom  impurity  than  that  of 'any  other  stream  in 
Britain. 

The  introduction  of  water  into  the  town  from  the  Dee  by 
steam  power,  twenty-five  or  thirty  years  ago,  proved  a  great 
boon  to  the  inhabitants,  but  the  quantity  which  can  be  raised 
by  the  engines  is  not  now  adequate  to  supply  the  greatly 
increasod  population,  nor  does  it  seem  desirable  that  a  large 
city  should  ever  be  dependent  for  its  supply  on  machines 
which  may  possibly  brei&k  down.  It  ought,  in  every  practi- 
cable case,  to  be  introduced  on  the  self-acting  Gravitation 
Principle.  Glasgow  has  lately  set  a  splendid  example  of  what 
ought  to  be  done.  Let  Aberdeen,  as  soon  as  possible,  follow 
m  the  same  path. 
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Light. — ^The  third  Sanitary  Agent  I  named  is  LighL 

light,  as  a  sanitarj  agent,  haa  scarcely  reoeiyed  all  the 
attention  which  in  tratibi  it  deaeryes.  Bodi  directly  and  in- 
directly, it  is  most  important ;  and  the  highest  medical  autho- 
rities tell  ns  that  there  are  certain  diseases  which  are  prodnoed 
by  want  of  light,  and  which  can  only  be  cored  by  means  of 
light 

But,  independent  of  these  special  cases,  abmidance  of  dear 
daylight  is  absolutely  necessary  for  the  human  finune.  It 
cannot  thrive  without  it  We  all  know  the  result  of  endea- 
vouring to  grow  plants  in  the  dark,  or  even  in  obscurity;  how- 
weak  and  feeble  they  are. 

We  see,  too,  the  effect  produced  on  hardy  men  constndned 
to  pass  many  hours  a  day  in  mines,^  even  if  no  choke  damp  or 
fire  damp  exist  in  them.  A  badly-lighted  room  bears  no  small 
resemblance  to  a  mine  or  pit  Its  aspect  is  most  unpleasant — 
no  person  and  no  thing  looks  well  in  it — nothing  about  it  looks 
healthy  or  thriving. 

The  recent  abolition  of  the  window  tax  was  an  admirable 
sanitary  movement ;  but,  unfortunately,  it  is  not  always  easy 
to  cure  the  effects  of  the  tax  on  old  buildings. 

The  indirect  effects  of  want  of  light  are  not  less  mis- 
chievous. Light  in  a  room  is  the  great  enemy  of  dirt  and 
disorder,  while  darkness  encourages  and  conceals  both. 

When  dust  and  filth  are  not  seen,  there  is  little. inducement 
to  take  the  trouble  of  removing  them,  and  there  is  a  strong 
temptation  to  let  them  alone,  from  the  certain  knowledge  that 
the  room  just  looks  about  as  well  when  dirty  as  when  clean. 

The  light  of  heaven,  like  the  air  we  breathe,  is  the  gift  of 
God  to  all  mankind,  and  it  ought  to  be  fireely  admitted  into 
every  dwelling.  In  choosing  a  house,  choose  always,  other 
things  being  equal,  the  one  which  is  best  lighted. 

Some  recently  built  manufactories,  for  various  purposes, 
have  fully  carried  out  this,  and  are  almost  as  light  as  the  open 
air — alike  to  the  advantage  of  the  work  and  of  the  workers ; 
and,  now  that  glass  has  been  so  much  reduced  in  price,  we 
caxmot  doubt  that  the  employment  of  it  in  buildings  of  every 
description  will  be  greatly  extended. 
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llagarding  air,  water,  and  light  as  our  three  great  Banitarj 
agents,  we  may  fairly  sum  up  the  rightful  employment  of  them 
aU  in  one  homely  word — ^viz.,  CleanUness.  Without  a  plenti- 
ful supply  of  all  three  this  cannot  exist,  either  in  our  houses  or 
m  our  streets. 

Cleanliness. — ^There  is  an  old  proverh  which  tells  us  that 
^^  Cleanliness  is  next  to  Godliness ;''  and,  truly,  its  importance 
can  scarcely  be  over-estimated,  either  in  its  moral  or  its  sani- 
taiy  results. 

As  a  sanitary  matter,  it  must  be  regarded  in  two  aspects — 
the  one  private^  the  o&er  jniiZiio— the  one  having  to  do  with 
the  care  of  the  person  and  the  interior  of  the  house,  the  other 
being  occupied  with  the  necessary  regulation  of  the  public 
drains,  and  sewers,  and  streets,  and  courts  of  towns,  and  the 
immediate  vicinity  of  houses  and  farm  buildings  in  the  country. 
The  former  are  the  ^personal  concern  of  each  individual ;  the 
latter,  at  least  in  towns,  are  more  or  less  under  the  control  of 
Acts  of  Parliament  and  public  Boards. 

Personal  cleanliness,  in  all  ranks  of  society,  is  admired  and 
praised,  but  few  persons,  comparatively,  are  aware  of  its  im- 
portance to  health. 

Every  portion  of  the  skin  of  the  fiuman  body  is  fnU  of 
op^ungs  visible  only  to  the  microscope.  Through  these  open- 
ings, or  pores,  as  they  are  called,  a  perpetual  process  of  purifi- 
cation of  the  whole  frame  ought  to  be  going  on ;  but,  if  the 
pores  be  clogged,  or  obstructed  by  a  coating  of  filth,  the  process 
is  checked,  and  the  system  more  or  less  deranged.  It  will 
give  you  some  idea  of  tlie  importance  of  this  when  I  state  that, 
in  a  square  inch  of  the  palm  of  the  hand,  there  are  3,500  of 
these  pores,  and,  on  an  average,  about  2,800  over  every  inch  of 
the  body — ^being  about  7,000,000  in  number  on  the  whole  body 
of  a  person  of  average  size. 

These,  in  fact,  are  so  many  self-acting  chimnies,  constantly, 
but  imperceptibly,  at  work,  carrying  cfif  what  must  be  removed 
from  the  human  fxame,  and  the  quantity  thrown  off  by  the  skin 
of  a  full-grown  man,  by  means  of  this  insensible  perspiration, 
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is  Bomewhat  more  than  two  lbs.  weight  in  the  twenty-four 
hours.  If  this  action  be  impeded  injury  must  follow.  Hap- 
pily the  best  of  all  applications  is  within  the  reach  of  almost 
all — cold  water  and  a  hard  towel  daily  applied^  will  keep  the 
outer  man  in  sound  order.  Unhappily  there  are  many,  both 
rich  and  poor,  who  dread  cold  water,  and  regard  it  as  a  most 
unpleasant  if  not  a  dangerous  application.  A  little  e^q>eiience 
would  soon  persuade  them  that  there  is  nothing  so  healthful,  so 
strengthening!  so  comforting  to  the  human  frame,  as  pure  cold 
water ;  and  happily  this  opinion  is  fast  gaining  ground  among 
all  ranks  of  society. 

The  cleanliness  of  the  dwelling  is  of  nearly  as  much  conse- 
quence as  that  of  the  person. 

If  a  floor  be  covered  with  dust,  eyery  footstep  raises  a  por- 
tion of  it,  and  the  smaller  particles  find  their  way  through  the 
mouth  and  nose  to  the  stomach  and  wind-pipe,  and  the  action  of 
these  organs  is  obstructed  and  injured  by  their  presence — they 
are  to  them  unbidden  and  unwelcome  guests. 

Many  think  they  do  well  if  they  clean  up  their  rooms  once 
a-day,  or,  perhaps,  once  a-week«  This  will  neyer  make  a  nice 
comfortable  dwelling ;  and,  moreoyer,  it  gives  much  more  and 
much  harder  work  to  do,  than  keeping  the  house  always  right 
by  constant  little  attentions  to  sweeping  and  tidying,  especially 
after  any  work  which  necessarily  makes  a  mess.  There  are 
few  things  which  a  woman  can  do  at  home  which  add  more 
to  her  husband's  comfort,  and  thereby  secure  the  continuance 
of  his  affections  than  his  finding  a  clean  comfortable  room 
always  waiting  his  return ;  and  it  is  a  work  which  even  young 
children  soon  learn  not  only  to  do,  but  to  delight  in  doing. 

Every  description  of  useless  rubbish,  whatever  it  be,  ought  to 
be  removed  firom  the  dwelling  at  once,  and  if  this  be  restrained 
by  Police  regulations  in  towns,  to  certain  hours  of  the  day,  none 
should  be  allowed  to  accumulate  within  the  house  beyond  the 
appointed  time.  All  such  accumulations  pollute  the  air  of  the 
dwelling  and  tend  to  render  it  unfit  for  admission  into  the  lungs. 

In  towns,  however,  cleanliness  cannot  be  effectually  insured 
for  sanitaiy  purposes  by  any  amount  of  care  of  the  pera<m  or  of 
the  interior  of  individual  dwellings. 
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(Treat  care  must  be  bestowed  on  the  acavenging^  drainage, 
and  aewen^  of  every  street^  and  court,  and  comer,  otherwise 
no  amount  of  personal  care  will  make  a  healthy  town. 

This  is  not  the  work  of  indiTidaals  bnt  of  tiie  public,  and  it 
is  one  in  which  the  whole  population,  rich  and  poor,  are  equally 
interested ;  and  it  is  their  mutual  duty  to  see  that  it  be  ef< 
factually  done.  The  expense  is  considerable,  and  the  necessaiy 
rates  are  often  much  complained  of;  if  the  work  be  inefficiently 
done,  the  complaint  is  most  just,  but  if  it  be  thoroughly  exe* 
cuted,  the  necessary  rate  ought  to  be  counted  an  excelleut  bar- 
gain— ^for  a  smart  attack  of  preventable  cholera  or  fever,  in  a 
crowded  locality,  levies  a  far  worse  rate  than  any  collector,  and 
listens  to  no  pleas  of  poverty,  waits  for  no  appeals. 

It  is  only  in  modem  times  that  the  removal  of  noxious  mat- 
ters  from  the  streets  of  our  Scottish  towns  has  received  public 
attention,  and  become  a  source  of  municipal  revenue. 

It  is  stated,  I  believe  correctly,  that  at  the  beginning  of  last 
century,  an  enterprising  landed  proprietor  near  Edinburgh 
was  paid  4d.  per  cart  load  for  each  load  of  street  refuse  he  was 
80  good  as  to  remove.  The  bargain  continued  for  a  number  of 
years  to  the  great  satisfaction  of  the  magistrates  and  inhabitants 
of  our  capital ;  and  the  benefits  to  the  estate  in  question  are 
apparent  to  this  day.  Towns  in  the  present  day  do  not  treat 
their  country  neighbours  so  liberally.  They  exact  a  good  price 
for  the  sweepings  of  their  streets,  but  it  is  cheerfully  paid,  for 
the  material  is  as  valuable  to  the  country  as  it  is  injurious  to 
the  town. 

There  is  one  source  of  disease  and  danger  in  towns  which  re- 
quires to  be  very  strictly  looked  after — ^viz.,  the  accumulation  of 
masses  of  putrefying  animal  and  vegetable  matter  in  out-of-the- 
way  comers.  They  are  always  offensive,  and  atmospheric 
changes,  a  sudden  rise  of  temperature,  or  a  shower  of  rain,  may, 
in  a  few  hours,  change  what  is  simply  unpleasant,  into  what  is 
highly  dangerous. 

The  temptation  to  accumulate  such  matters  is  considerable, 
for  they  cannot  be  removed  without  trouble ;  but  any  one  who 
becomes  aware  of  their  existence  near  his  dwelling  ought  at 
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once  to  oomplain  and  insist  on  their  removaL  No  man  is  en- 
titled to  make  profit  at  the  risk  of  his  neighbour's  life  or  health 
— ^and  many  a  deadly  fever  has  originated  from  a  fermenting 
ash-pit  or  a  filthy  pig-sty.  We  acknowledge  a  man's  right  to 
protect  his  honse  against  intrusion^  but  we  cannot  admit  of  his 
availing  himself  of  that  privilege  in  order  to  convert  any  part 
of  his  house  or  out-buildings  into  a  poison  manufactoiy,  The 
public  has  an  undeniable  right  to  interfere  and  prevent  him. 

These  remarks  apply  to  the  removal  of  the  solid  refuse  of 
the  streets.  The  removal  of  the  liquid  sewerage  is,  if  possible, 
still  more  important;  and  for  this  plain  reason  that  the  waste 
and  soil  pipes  of  eveiy  house  being  connected  with  and  open- 
ing into  the  public  sewers,  unless  these  be  well-constructed  and 
in  good  working  order,  the  noxious  gases  accumulated  in  them 
must  come  up  into  the  houses  and  apartments  of  the  inhabitants. 

The  first  step  here  is  to  have  the  public  sewers  properly 
planned  and  constructed,  and  here,  again,  Aberdeen  is  most 
fortunately  placed — ^there  is  no  part  of  it  which  cannot  be 
thoroughly  drained. 

The  second,  is  to  have  an  ample  supply  of  clean  water 
constantly  passing  through  these  drains— fluting,  dissolving, 
and  carrying  off  their  contents. 

The  third  question,  and  a  very  important  one«  is,  what 
to  do  with  the  contents.  The  whole  liquid  sewerage  of  our 
large  towns  is,  with  some  small  exceptions,  allowed  to  go  to 
waste,  or,  what  is  far  worse,  to  pollute  the  rivers  and  streams 
in  the  near  neighbourhood  of  our  towns ;  and  in  some  cases, 
especially  London,  this  is  so  managed  as  to  make  the  water  of 
the  river  wholly  unfit  for  domestic  use,  and  for  a  period  of  the 
year  most  dangerous  to  all  residing  within  its  influence. 

Much  has  been  written  and  spoken  on  this  subject  of  late 
years,  and  there  is  diversity  of  opinion  as  to  the  pecuniaiy 
value  of  liquid  sewerage,  and  as  to  the  best  modes  of  turning 
it  to  account ;  but  there  is  no  doubt  as  to  the  necessity  of  so 
arranging  that  it  shall  not  be  destructive  to  the  health  of  the 
inhabitants  of  our  towns. 

One  of  the  latest  publications  on  the  subject,  by  the  very 
eminent  German  chemist,  Liebig,  goes  so  fisir  as  to  assert  that, 
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by  the  careful  preservation  and  preparation  of  the  contents  of 
drains  of  towns,  the  fertility  of  the  country  might  be  increased 
to  an  indefinite  extent ;  at  the  same  time,  providing  for  the 
complete  and  constant  cleansing  of  the  towns,  equally  to  the 
profit  of  both  the  town  and  the  country  populations. 

During  the  various  attacks  of  cholera  in  Britain,  some  ex* 
traordinary  facts,  in  regard  to  the  sanitary  state  of  towns,  were 
brought  to  light. 

Pigs  were  discovered  in  the  upper  floors  of  lofty  dwelling- 
houses,  as  well  as  in  cellars.  Ash-pits — in  a  high  state  of 
fermentation,  giving  out  most  noxious  miasmata — -were  found 
in  courts  so  closely  surrounded  by  buildings  that  the  putrid  ait 
must  of  necessity  pass  into  and  through  every  apartment 
liquid  sewerage  was  conveyed  to  a  short  distance  in  pipes  or 
drains,  and  then  allowed  to  spread  out  in  pools  and  poison  the 
air  around. 

Now,  all  these  things  must  be  regulated  by  acts  of  Parlia^ 
ment,  and  carried  out  by  municipal  authorities ;  but  it  is  the 
right  of  the  people  and  their  duty  to  give  no  rest  to  the  Legis- 
lature, or  to  the  local  authorities,  untU  they  be  put  on  a  sound 
sanitary  footing.  The  progress  of  science  is  daily  informing 
us  more  and  more  correctly  how  it  is  to  be  done,  and  the  gi- 
gantic works  now  in  progress  in  London  must,  whether  they 
fiedl  or  succeed,  give,  at  all  events,  most  valuable  information 
to  the  coimtry. 

But  unless  both  the  public  and  the  household  arrangements 
in  a  town  be  such  as  to  promote,  even  to  enforce  cleanliness, 
then  the  three  great  Sanitary  agents,  air,  water,  and  light,  can 
have  no  fair  play — in  other  words,  they  cannot  do  their  work. 

I  have  thus  endeavoured  to  explain  to  you,  in  familiar 
and  general  language,  the  principles  by  which  sanitary  mea- 
sures must  be  guided,  I  must  next  lay  before  you  some  of 
the  results  which  have  been  proved  to  arise  from  attention  to, 
or  neglect  of  these  principles. 

These  are  to  be  obtained  firom  medical  and  statistical  reports 
— ^now  prepared  every  year  with  great  care  by  public  officers 
employed  for  the  purpose,  and  which  are  likely  to  prove  of  in- 
calculable value  in  promoting  the  public  health. 
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Up  to  tKis  time  thej  must  be  principallj  taken  from  EngUsh 
tables — ^where  the  stady  of  the  subject  was  pursued  befoie  it 
was  attended  to  in  Scotland*  Now,  howeyer,  similar  tables  are 
prepared  both  north  and  south  of  the  Tweedy  and  both  English 
and  Scotch  tell  one  tale — ^that  neglect  of  sanitary  precautions^  in 
anjlocalityi  shortens  the  average  duration  of  lifei  and  diminishes 
the  average  amount  of  vigorous  health  and  strength ;  and  to 
change  this  is  the  aim  and  object  of  aU  Sanitary  Beforms. 

I  have  no  intention  of  inflicting  upon  you  long  arrays  of 
figures,  or  intricate  calculations,  to  prove  the  results  of  sanitaiy 
observations,  but  I  shall  select  a  few  prominent  well-established 
facts  which  cannot  be  misunderstood^  and  the  application  of 
which  is  obvious  to  all. 

Soon  after  the  practice  of  requiring  accurate  retonis  of 
births  and  deaths  had  been  enforced  in  England,  it  became  evi- 
dent that  the  proportions  of  deaths  varied  greatly  in  different 
districts.  To  present  the  results  in  a  uniform  shape,  tables 
are  prepared  so  as  to  show  the  number  of  deaths  which  occur 
annually  in  1,000  of  a  population  of  all  ages,  and  also  distin* 
guishing  those  who  die  of  diseases  which  are  more  or  less  pre- 
ventable ;  that  is  of  such  diseases  as  are  made  &tal  by  gross 
violations  of  those  Sanitary  Laws  which  Qod  has  established, 
and  which  would,  in  all  probability,  not  have  been  fieital  had 
these  Sanitary  Laws  been  obeyed.  Li  other  words,  had  the 
simple  elements  of  pure  air,  water,  and  light  been  abundantly 
employed  by  means  of  ventilation  and  sewerage  these  deaths 
would  not  have  occurred. 

In  the  healthiest  country  districts  of  England,  the  yearly 
number  of  deaths,  per  1,000,  is  found  to  be  16 ;  and  even  of 
these,  5  are  from  preventable  causes,  and  only  11  from  non- 
preventable.  Over  all  England  and  Wales  the  annual  deaths, 
per  1,000,  are  23,  of  which  12  are  from  preventable  causes. 

Li  London  they  are  27,  of  which  16  are  preventable.  In 
four  of  the  largest  towns  in  England  they  are  as  follows : — 

Total.  FntmMblb  Hoii-FMvwIikit 

Burminghain, 26  15        U 

LeedB, 31  20       11 

Manohaster, 34  23        12 

liyerpool, 37  26        12 
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The  pioportioni  tiierefore,  of  preventable  deaths  to  the  whole 
deaths  is  thxLS  from  one-half  to  two-thirds.  This  is  a  very  bad 
state  of  matters,  and  the  great  end  of  aU  sanitary  improTements 
is  to  reduce  these  preventable  deaths  to  the  ^owest  possible 
number* 

Were  the  needful  sanitary  reforms  once  in  full  operation, 
those  who  have  devoted  much  attention  to  the  subject,  are  per- 
suaded that  the  average  age  at  death  in  Ghreat  Britain  would  be 
the  full  Scriptural  age  of  three  score  and  ten,  while  not  a  few  by 
reason  of  more  strength  would  attain  to  four  score.  It  appears 
fiom  the  returns  that  about  one  hundred  thousand  die  every 
year  in  Great  Britain  prematurely — one  hundred  thousand 
preventable  deaths! 

This  is  a  vast  public  loss ;  and,  I  need  hardly  say,  it  is  a 
cause  of  great  private  suffering  and  sorrow.  Many  of  them 
are  men  and  women  in  the  prime  of  life ;  heads  of  feanilies, 
who  are  dependent  on  them  for  support ;  and  the  preventable 
death  of  one  individual  often  plunges  a  whole  family  into  irre-* 
trievable  poverty,  to  say  nothing  of  the  sorrow  of  the  desolate 
hearts  left  to  mourn  and  to  struggle. 

There  is*  another  branch  of  the  subject,  if  possible,  still 
more  distressing,  and  that  is  the  number  of  children  who  die  at 
a  very  early  age. 

The  returns  from  which  I  am  quoting  prove  that,  out  of 
100  children  bom  in  Ghreat  Britain,  about  30  die  under  five 
years,  and  the  greater  part  of  them  from  preventable  causes. 

Children  come  into  the  world  quite  as  well  prepared  to 
grow  up  to  maturity  as  the  young  of  any  of  the  lower  animals. 
Of  the  latter  very  few  die,  unless  by  violence;  while  in  Britain, 
with  all  its  boasted  dvilization,  nearly  one-third  of  the  children 
bom  die  under  five,  and  of  these  a  very  large  proportion  belong 
to  the  working  classes. 

This  does  not  arise  from  any  want  of  affection — the  poor 
woman  loves  and  cherishes  her  ofispring  as  dearly  as  the 
richest,  perhaps  more  so,  for  they  may  be  her  only  treasures 
"—but  she  often  takes  a  wrong  way  to  show  her  kindness,  and 
sacrifices  her  child  to  erroneous  endeavours  to  promote  its 
welfare. 


Perhaps  to  gain  a  small  amount  of  wages,  gieatly  needed 
for  the  fEtmily,  she  is  induced  to  go  out  to  work  all  day  long,  it 
may  be  returning  to  meals,  sometimes  absent  from  morning  to 
night.  The  industry  of  such  a  mother  is  commendable ;  her 
desire  to  add  somewhat  to  the  scanty  income  of  the  family 
deserves  our  sympathy,  but  she  earns  her  wages  at  &r  too  dear 
a  rate.  No  amount  of  gain  a  young  mother  can  earn  will  eyer 
repay  her  for  quitting  her  home  during  the  whole  or  the  greato: 
part  of  the  day.  The  gain  is  immediate,  and  felt  every  day — 
the  penalty  is  paid  in  after  years,  when  sickly,  ill-trained,  dis- 
obedient, and  unattached  children  become  the  torment  of  their 
parents  at  the  very  age  when  they  ought  to  be  their  stay  and 
support. 

Much  evil  to  infants  arises  from  a  mother  being  tempted  to 
sell  to  another  that  nourishment  which  belongs  to  her  own 
offspring.  Here  the  temptation  is  very  great,  but  it  ought  to 
be  resisted.  The  wealthy  mother  has  it  in  her  power,  if  need 
be,  to  have  her  child  brought  up  artificially  in  tolerable  health, 
but  the  poor  woman  cannot,  her  child  is  sure  to  suffer.  This 
is  a  subject  on  which  the  highest  medical  authorities  now  speak 
out  very  strongly,  as  one  great  cause  of  infant  mortality 
wherever  milk-nursing  prevails. 

Another  practice  which  cannot  be  too  strongly  condemned, 
is  that  of  giving  opiates  to  children.  It  may  be  kindly  in- 
tended. It  procures  rest,  but  not  refreshing  rest,  to  the  child ; 
it  makes  a  quiet  room  to  the  father  when  he  returns  from  his 
work ;  it  procures,  what  is  most  valuable,  unbroken  sleep  to 
the  parents,  so  that  they  may  rise  refi*e8hed  in  the  morning- 
prepared  for  the  labours  of  a  new  day.  But  this  also  is  pur- 
chaBcd  at  too  high  a  price-  A  child's  frame  is  very  tender 
and  easily  damaged.  Nothing  more  injurious  than  opiates  can 
be  administered — the  effects  are  often  speedily  fatal  by  dis- 
ordering the  functions  of  nature,  and  if  not,  they  never  fail  to 
undermine  the  constitution,  and  lay  the  foundation  for  a  life  of 
feebleness  and  discomfort. 

It  is  very  true  that  the  father  and  mother  of  a  numerous 
family  among  the  working-classes  have  a  most  arduous  task  to 
accomplish  in  striving  to  bring  them  up  in  health  and  vigour, 
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but  thej  ought  not  to  seek  to  escape  or  shun,  and  still  less  ixf 
yield,  to  the  difficulties  of  their  position — on  the  contrary,  they 
ought  to  face  them  resolutely  and  overcome  them.  They  will 
soon  discover  that  the  greater  part,  and  the  worst  of  them,  are* 
not  necessary,  but  of  man's  own  making.  That,  therefore,  they 
are  preventable,  and  that  the  temporary  hardships  they  have 
to  bear  in  contending  against  them  will  be  amply  repaid  in  after 
life,  by  seeing  all  their  little  ones  growing  up  in  health  and 
vigour  around  them,  instead  of  following  one  after  another  to 
an  early  tomb. 

A  most  remarkable  proof  of  the  fatal  effects  of  neglecting 
ordinary  sanitary  measures  in  the  rearing  of  children,  was  fur- 
nished in  the  metropolis  about  100  years  ago.     The  pauper 
children  of  London  were  then  received  into  workhouses,  brought 
up  amid  impure  air,  and  general  unwholesome  treatment,  and 
what  was  the  result? — 24  out  of  25  died  within  the  year,  and 
only  one  survived  I — or  of  2800  received,  2690  died  within  the 
year,  and  only  110  survived — ^wholesale  murder,  from  simple 
ignorance  and  carelessness.     The  fearful  facts  became  known, 
an  Act  of  Parliament  compelled  the  parish  officers  to  send  the 
children  to  the  country,  and  the  aimual  mortality  was  at  once 
reduced  from  2690  to  450—  still,  doubtless,  a  very  large  num- 
ber, but  a  great  improvement  on  the  previous  state.    Fresh 
air,  their  mother's  milk,  and  plenty  of  pure  water  applied 
externally  are  the  natural  requirements  of  children — and  on 
them  only  will  they  thrive. 

I  may  give  you  another  instance  of  the  fatal  effects  of 
neglecting  ordinary  sanitary  measures : — 

In  the  Crimean  war,  we  learn  from  the  Blue  Books,  20,800 
British  soldiers  and  sailors  died.  Of  these,  5000  were  killed 
or  mortally  wounded  in  action;  the  other  16,800  died  from, 
preventable  causes — in  other  words,  want  of  ordinary  foresight 
— red  tape  and  routine  killed  three  times  as  many  as  the 
bullets  of  the  enemy. 

Great  and  just  was  the  indignation  of  tiiQ  country  when 
this  state  of  things  gradually  became  known — but  it  seems  to 
have  been  quite  beyond  the  power  of  official  authorities  to  apply 
a  remedy.  That  was  accomplished  by  a  delicate,  high-born 
lady.     Florence  Nightingale,  an  honour  to  her  country  and  he 
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leX)  left  country  and  friends,  and  like  a  trae-hearted  Chiistian 
woman,  devoted  herself  to  ihe  seemingly  hopeless  task.  Her 
genius,  guided  by  the  highest  principle  and  by  common  sense, 
soon  discovered  the  causes  of  the  evil,  and  applied  the  needed 
remedies,  and  thus,  single-handed,  she  accomplished  what 
boards  of  naval  and  military  officers,  and  of  medical  officers 
too,  had  proved  themselves  unable  to  do. 

Great  and  important,  however,  as  Miss  Nightingale's  labours 
in  the  Crimea  were,  they  have  proved  of  still  greater  service  at 
home — ^for  they  have  drawn  public  attention  forcibly  to  the 
whole  question  of  Sanitary  Heform.  The  national  feeling  has 
been  fairly  roused,  and  we  may  trust  will  never  be  allowed 
to  subside  until  right  principles  are  fully  carried  out  all  over 
the  country.  They  are  equally  applicable  in  a  Crimean  hospi- 
tal, in  the  crowded  streets  of  a  city,  in  a  manufactory,  a  poor's- 
house,  or  a  solitary  country  cottage — ^and  they  all  consist  in 
nothing  more  than  the  introduction  of  abundance  of  fresh  air, 
pure  water,  and  clear  daylight. 

The  premature  deaths,  however,  are  &r  from  representing 
the  whole  evil  produced  by  preventable  causes. 

There  is  still  more  widely  spread  suffering  produced  by 
preventable  diseaaesy  which  do  not  end  in  death,  but  cause  long 
feebleness  and  inability  to  work,  prolonged  it  may  be  for  many 
an  year. 

Sickness  in  the  families  of  the  wealthy  causes  much  ezp^ise, 
but  this  matters  little,  while,  in  the  working  classes  the  effects 
are  often  ruinous.  The  necessary  outlay  is  very  great,  even 
with  all  the  benevolent  appliances  for  sickness  of  Infirmariee, 
Dispensaries,  and  the  like,  which  happily  we  have  among  us.  If 
the  father  of  a  young  family  be  laid  on  a  sick  bed,  'the  whole 
source  of  supply  for  the  daily  wants  of  the  household  is  at  once 
cut  off.  Many  a  family  can  date  their  loss  of  temporal  prospe- 
lity  from  the  day  when  '*  Father  took  the  Fever."      '\ 

This  subject  has  only  of  late  attracted  the  necessary  atten- 
tion, and  returns  are  now  being  made  which  will  bring  out  the 
fiftcts  distinctly.  In  the  meantime,  we  believe  we  are  safe  to 
say,  that  the  amount  of  preventable  sickness  is  nine  or  ten  times 
greater  than  that  of  preventable  deaths — ^probably  not  less  than 
a  million  cases  in  a  year  in  Great  Britain.    It  has  been  stated 
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that  the  anntial  waste  of  life  and  sacrifice  of  health  in  England 
and  Wales — ^reduced  to  eqniTfdents  in  pounds,  shillings,  and 
pence — is  represented  by  the  enormous  sum  of  £13,873,931, 
under  the  heads  of  fimerals,  sickness,  and  labour  lost.  Of  this 
sum  liondon  famishes  £2,000,000,  and  Lancashire  £4,000,000. 

Those  diseases  which  might  be  prevented  are  chiefly  of 
three  classes — Cholera  in  its  various  modifications ;  Fevers  of 
all  kinds  ;  and  Rheumatism.  The  two  first  are  naturally  the 
objects  of  universal  dread  firom  the  violence  and  rapidity  of 
their  action.  The  third  class,  Bheumatic  affections,  are  less 
dreaded,  because  rarely  at  once  destructive  of  life,  but  they 
most  completely  destroy  its  comfort,  and  diminish  the  power  of 
active  exertion. 

The  ablest  and  most  experienced  physicians  assure  us  that 
these  are,  to  a  great  extent,  preventable  diseases,  and  if  God 
has  in  mercy  put  this  in  our  power,  surely  we  are  greatly  to  be 
blamed  if  we  neglect,  either  as  a  nation  or  as  individuals,  the 
means  known  to  be  effectual  preventatives. 

The  visitations  of  Cholera  are  very  appalling.  Its  origin  is 
very  mysterious ;  but  this  we  know,  that,  when  pursuing  its 
deadly  march  from  one  country  to  another — ^fiK>m  one  city  to 
another,  it  invariably  oeizesjlrst  upon  those  who  live  in  habi- 
tual disregard  of  sanitary  principles — ^the  drunkard,  the  dirty 
in  home  and  person,  the  dwellers  in  impure  air,  are  its  earliest 
victims.  But  it  does  not  confine  itself  to  them — once  established 
in  a  locality,  it  spreads  all  around,  striking  down  rich  and  poor 
— ^temperate  and  dissolute.  The  same  is  true  of  Typhus  and 
other  Fevers  of  the  worst  type. 

Now  all  these  diseases  seem  to  be  produced  by  certain 
modifications  of  the  state  of  the  atmosphere  acting  upon  cer- 
tain material  substances,  and  if  these  latter  do  not  exist, 
cholera  or  fever  cannot  origiruUe ;  they  may  be  propagated  in 
other  modes,  but  they  will  not  commence  spontaneously ;  and 
even  if  imported,  they  will  soon  cease  to  ravage. 

The  great  support  of  these  diseases  is  to  be  found  in  masses 
of  putrifyin^  matter,  and  the  gases  evolved  by  them,  and 
especially  those  which  come  up  from  badly  constructed  drains 
and  sink  pipes  in  our  houses  and  gully  holes  in  our  streets. 
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We  all  know  that  when  we  smell  gas  in  our  rooms,  it  ia 
prudent  to  aend  at  once  for  the  plumber  to  find  out  the  leak 
and  get  it  mended,  lest  the  house  be  blown  up,  and  so  when- 
ev^  we  find  an  offensive  smell  in  our  houses,  it  is  wise  to 
set  to  work  and  find  out  the  cause  and  get  it  remedied,  lest 
fever  break  out.  It  is  the  warning  given  by  Providence  that 
danger  is  at  hand,  and  it  is  at  our  own  risk  if  we  neglect  it. 

I  will  give  70U  two  instances.  Some  years  ago  a  wealthy 
family  in  the  west-end  of  London  are  stated,  in  a  "  Blue  Book," 
to  have  wished,  in  order  to  save  trouble  to  the  servants,  to 
construct  a  sink  with  pipe  from  the  children's  apartments  down 
to  the  drains  below.  The  work  was  immediately  executed. 
The  children  had  previously  been  perfectly  healthy,  and  the 
rooms  fresh  and  well-aired.  Presently  the  children  became  ill. 
The  doctor  pronounced  the  disease  to  be  typhus — ^but  whence 
could  it  have  come  ?  At  last  the  new  sink  and  pipe  were  men- 
tioned and  examined — and  what  proved  to  be  the  fact  ?  Either 
in  ignorance  or  carelessness  the  pipe  had  no  trap  at  the  bottom, 
and  thus  it  acted  as  a  poison  pipe,  drawing  up  and  delivering 
in  the  children's  rooms  the  putrid  emanations  firom  the  great 
street  sewer  below. 

The  necessary  remedy  was  at  once  applied,  and  the  fever 
soon  ceased  and  never  returned.  Here  was  wealth  employed 
in  introducing  unintentionally  the  most  dangerous  poison  to  the 
very  spot  firom  which  it  would  have  most  desired  to  exclude  it 
at  any  cost. 

Again,  in  the  town  of  Windsor,  fevers  and  choleraic  dis- 
eases have  of  late  been  very  prevalent.  The  drainage  was 
found  to  be  as  badly  arranged  as  possible — ^the  obvious  cause 
of  the  disease.  But  the  Castle  had  a  separate  system  of  drain- 
age of  its  own,  all  in  good  order,  and  there  no  case  of  disease 
appeared.  All  at  once  fever  broke  out  in  two  of  its  dependen-* 
cies — ^immediate  examination  took  place — it  was  found  that  the 
drainage  of  this  portion  of  the  Castle  was  turned  into  the  com- 
mon sewers  of  the  town,  and  did  not  form  part  of  the  Castle 
drainage. 

This  case,  so  instructive,  is  given  at  full  length  in  the  Privy 
Council  Report  on  Public  Health  for  last  year.  In  the  town 
of  Windsor  the  drainage  matters  were  so  arranged  that  the  foul 
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air  of  the  Bewers  was  delivered  into  the  roomB  in  the  higher 
part  of  the  town — ^no  wonder  if  it  proved  unhealthy. 

Chemical  science  has  been  at  work  on  this  subject.  Quan- 
tities of  putrifying  matter  from  the  streets  have  been  subjected 
to  certain  processes,  and  the  essence  extracted,  in  the  form  of  a 
disgusting  looking  viscous  fluid.  Now,  this  may  be  termed, 
"  essence  of  putrid  fever,"  for  if  a  minute  portion  of  it  be  in- 
serted into  the  veins  of  any  animal,  or  if  the  vapour  of  it  be 
inhaled  by  the  nostrils,  that  animal  soon  dies,  with  all  the 
symptoms  of  the  worst  fever. 

This  poison  may  also  be  obtained  from  the  air  of  fever 
wards,  or  of  crowded  lodging-houses,  or  in  the  country  from 
marshy  bogs,  where  a  large  quantity  of  vegetable  matter  is 
rotting  in  the  sun. 

Now,  this  chemical  process  is  merely  doing  in  the  laborar 
tory  what  is  daily  going  on,  with  more  or  less  intensity,  wherever 
masses  of  putrifying  matter  are  allowed  to  accumulate. 

Dr.  Southwood  Smith,  one  of  the  very  highest  authorities 
on  the  subject,  writes, — "  By  varying  the  intensity  and  dose  of 
the  poison  thus  obtained,  it  is  possible  to  produce  fever  of  any 
type,  endowed  with  almost  any  degree  of  mortal  power." 

The  whole  subject  of  "  Fever  Poisons  "  has  been  admirably 
discussed,  in  four  tracts,  by  Dr.  Robert  Pairman  of  Biggar, 
and  these  I  would  earnestly  recommend  to  your  perusal.  A 
few  copies  are  placed  in  the  hands  of  the  Ladies'  Committee 
for  distribution. 

Medical  men  have  invented  a  new  name  for  the  fevers  pro- 
duced in  this  manner.  It  is  not  a  pleasant  name,  but  it  is  very 
expressive ;  they  call  them  Filth  Fevers j  and  they  tell  us  that 
they  cause  18,000  preventable  deaths  in  Britain  every  year. 

There  is  a  time  when  Sanitary  Reforms  are  most  popular. 
When  cholera  has  broken  out,  or  is  seen  to  be  approaching, 
when  pestilential  fevers  are  raging  in  our  crowded  streets,  then 
every  voice  is  raised  in  favour  of  the  most  vigorous  measures } 
but  it  is  often  too  late,  and  the  very  cleansings  which  are  ef- 
fected of  cess  pools  and  dung  pits  prove  fatal  to  those  employed 
in  the  work,  or  to  those  who  are  exposed  to  their  effluvia. 

True  Sanitary  Reform  consists  not  in  sudden  spasmodic 
fits  of  cleansing,  but  in  constant  daily  operations,  so  that  there 
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nerer  shall  be  anj  need  for  great  works,  and  this  is  the  point 
to  which  we  should  striye  to  attain. 

All  classes  axe  equally  interested  in  it.  Fever  may  be  ge- 
nerated in  an  obscure  close,  or  a  dirty  lane,  and  its  inhabitants 
may  be  the  first  Tictims,  bat  it  does  not  confine  itself  to  such 
localities ;  it  may  originate  there,  bat  the  poison  spreads,  and 
the  rich  become  its  victims  as  well  as  the  poor.  Th^  have 
acted  together  in  defiance  of  immatable  laws,  and  they  are 
necessarily  punished  together.  The  right  object  of  all  sanitarjr 
legislation  is  to  oblige  all  the  members  of  the  commonity  to 
do  what  is  needful  for  the  common  safety. 

It  is  a  mistake  to  suppose  that  the  homes  of  the  poor  axe 
the  only  depositaries  of  filth  in  our  towns.    When  sanitaiy 
measures  were  enforced  in  Edinburgh,  on  the  first  approach 
of  cholera,  it   was  asserted,  and  I  believe  truly,    that  the 
worst  accumulations  were  found,  not  in  the  closes  of  the  High 
Street,  the  Canongate,  and  the  Cowgate,  but  in  the  lower 
regions  of  some  of  the  first-class  houses  of  the  new  town. 
Whatever  sanitary  regulations  we  may  have,  they  must  be 
equally  applied  to  all  classes.    It  is  not  fair  to  search  into 
the  recesses  of  the  poor  man^s  house,  and  leave  his  richer  neigh- 
bour's house  alone.    No  man,  be  he  rich  or  poor,  has  any  right 
to  convert  a  portion  of  his  dwelling  into  a  manufactory  of  fever 
poisons,  any  more  than  he  has  to  keep  half-a-dozen  casks  of 
gunpowder  round  his  kitchen  fire ;  doubtless,  he  runs  the  great- 
est risk  himself,  but  his  neighbours'  risk  is  not  much  less ;  and, 
if  men  will  be  so  wrong-headed  as  to  despise  their  own  and  their 
neighbour's  safety,  the  public  has  a  right  to  interfere,  and 
cause  them  to  act  with  due  due  regard  to  both. 

It  may,  however,  be  said,  How  can  a  working  man's  family 
attend  to  all  these  things  ?  the  houses  occupied  by  them  axe 
such  as  to  make  it  impossible. 

Practically,  I  regard  this  as  the  essence  of  the  whole  ques- 
tion. The  houses  of  the  working  classes  are  too  often  not 
what  they  ought  to  be — either  in  town  or  country. 

Who  is  to  blame  for  this  ?  and  how  is  it  to  be  remedied? 

Various  interests,  and  these  apparently  conflicting  and  rival 
interests  are  involved. 
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It  ia  the  natmal  deaire  of  the  hoiise  proprietor,  whether  in 
town  or  country,  to  draw  the  most  rent  he  can  for  the  smallest 
amount  of  accommodationi  and  it  is  equally  the  natural  wish  of 
the  prudent  working  man  to  pay  as  little  as  possible  for  the 
necesaaay  accommodation  of  his  fieunily,  and  these  two  com- . 
bined  have  brought  down  the  dwellings  of  the  industrions 
clasaes  to  their  present  low  level. 

Many  schemes  have  been  proposed  to  remedy  this,  bnt 
hitherto  with  only  very  small,  or  rather,  very  limited  success. 

Model  Lodging  Houses  have  been  built,  and  they  have  done 
great  good — showing  what  accommodation  for  working  men 
ought  to  be — ^but,  in  general,  they  have  not  been  remunerative 
to  the  builders. 

Improved  Lodgmg-Honses  also  have  been  formed  out  of  old 
dwellings,  and  this  has  proved  a  better  money  speculation,  but 
the'lodgings  themselves  are  very  inferior  to  new  erections. 

Attempts  also  have  been  made  to  erect  dwellings — ^half  on 
charity,  half  for  a  return — ^good  houses,  to  be  let  at  a  rent 
below  what  would  be  a  fieur  return  for  the  outlay.  This  is  very 
kindly  meant,  but  it  can  never  be  so  extended  as  to  supply  the 
geneml  wants  of  the  country ;  and,  even  if  it  could,  I  doubt 
much  if  the  manly  spirit  of  our  working  men  would  not  repu- 
diate the  idea  of  being  partly  indebted  to  charity  for  their 
dwellings. 

The  real  difficulty  lies  in  the  want  of  a  right  understanding 
between  the  wealthy  and  the  working  classes. 

There  is  abundance  of  capital  in  the  country  to  erect  good 
accommodation  for  our  working  classes,  as  proved  by  the 
hundreds  of  millions  of  pounds  invested  in  railway  works  in 
the  last  thirty  years,  in  the  hope  of  procuring  a  high  return. 
But  capital  is  a  very  timid  thing,  unless  under  the  excitement 
of  some  mania,  and,  unfortunately  for  the  working  people,  no 
mania  for  erecting  dwellings  for  them  has  yet  prevailed. 

The  vast  capital  spent  in  railways  is  stated  to  produce,  on 
the  whole,  less  than  4  per  cent,  per  annum. 

Now,  if  the  working  men  can  satisfy  the  rich  men  that  they 
will  get  a  better  return  than  this,  on  as  good  security,  hy 
building  houses,  then  assuredly  capital  will  be  thus  employed. 
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It  is  looking  for  investments — ^it  cares  not  what  they  are,  pro- 
vided the  return  be  good  and  sure.  Working  men  ought  very 
seriously  to  consider  the  question  of  House  Bent.  The  dearest 
house  a  family  can  occupy  is  an  unhealthy  insufficient  dwelling, 
however  low  the  rent  may  be.  The  cost  of  a  few  weeks  of  ill- 
ness of  the  father,  or  of  the  sickness  and  death  of  a  child,  might 
often  be  spared  by  renting  a  better  house. 

Nor  can  parents  be- too  careful  in  making  every  exertion  to 
have  a  sufficient  number  of  separate  rooms  for  themselves  and 
for  their  children*  It  is  impossible  for  them  to  bring  up 
children  aright,  unless  the  sexes  be  separated  from  an  early 
age ;  it  is  equally  impossible  to  carry  out  sanitary  arrange- 
ments effectively,  especially  in  cases  of  sickness,  unless  a 
family  have  several  separate  rooms. 

One  great  sanitary  evil  in  all  our  large  towns  is  the  piling 
of  one  floor  on  the  top  of  another  to  the  number  of  six,  or  eight, 
or  even  more,  and  even  some  newly  erected  model  lodgings  err 
in  this  direction.  It  is  almost  imposssible  to  have  sudi  great 
masses  of  buildings  filled  with  human  beings  without  collecting 
an  impure,  unwholesome  atmosphere  within  and  around  them. 

The  immediate  cause  is  the  cost  of  building  ground  within 
our  cities,  and  the  obvious  remedy  is  for  people  to  seek  for  their 
dwellings  farther  from  the  great  centres  of  business  and  work. 
This  has  its  disadvantages,  but  they  seem  to  be  greatly  exag- 
gerated, and  that  the  benefits  would  be  unspeakable.  The 
wealthier,  and  even  the  middling  classes,  in  all  our  towns,  are 
acting  largely  upon  the  plan  of  residing  at  a  considerable  dis- 
tance from  their  places  of  business,  and  I  can  see  no  reason  why 
the  working  population  should  not  follow  their  example. 

Many  gentlemen  engaged  in  business  in  towns,  now  reside 
with  their  families,  20,  or  30,  or  even  40  miles  away  firom  the 
din  and  dust  of  the  cities ;  and  it  costs  them  less  time  to  travel 
by  rail  to  their  places  of  business  every  day  than  it  did  before, 
by  omnibus  or  on  foot,  while  they  more  than  pay  for  their  tra- 
velling expenses  by  their  lower  house  rent,  and  have  the  benefit 
of  fresh  air  for  more  than  half  the  day. 

Now,  in  a  smaller  way,  working-men  may  do  the  same.    If 
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Iseyond  a  walking  distance,  the  rariotiB  lines  of  railway,  enter^ 
ing  every  town,  will  carry  them  at  a  small  expenditure  of  time 
and  money — and  they  would  save  enough  in  ground  rent  alone 
to  meet  the  expense,  to  say  nothing  of  health  and  comfort, 
and  many  moral  benefits  to  their  children. 

This  is  one  of  the  advantages  to  be  yet  derived  from  the 
more  full  developement  of  the  railway  system. 

There  is  an  article  upon  this  subject  in  the  last  Aberdeen 
Herald  well  worth  your  attentive  perusal,  fotmded  on  a  paper, 
lately  read  in  London,  by  the  able  Member  for  this  City, 
Colonel  Sykes. 

I  must  not  enter  folly  into  this  subject,  my  time  is  nearly 
exhausted ;  but  it  is  one  of  the  greatest  importance — ^which 
has  long  engaged  my  attention — as  lying  at  the  very  founda- 
tion of  the  prosperity  of  our  country — ^for  if  the  masses  be 
badly  lodged^  innumerable  daily  evils  must  ensue,  which  no 
laws,  no  appliances,  can  cure. 

I  woxdd  earnestly  press  on  the  men  and  women  of  the 
working-classes  what  additional  comforts  they  could  procure  in 
the  shape  of  homes  if  they  would  only  abandon  for  ever  the  use 
of  strong  drink,  which  can  do  them  no  good,  and  may  destroy 
them  soul  and  body.  The  outlay  for  drink,  of  even  a  modern 
ate  drinker,  would  pay  the  rent  and  rates  of  an  excellent  house. 
Besides,  rich  men  will  readily  invest  capital  to  be  paid  for  by 
sober  men,  but  they  will  not  trust  the  drinking  man  if  they  can 
possibly  help  it ;  and  this,  the  uncertain  payment  of  rent,  is  after 
all  the  real  reason  why  working-men  find  so  few  good  houses 
built  for  their  use.  Put  it  to  yourselves — ^Would  any  of  you  who 
had  saved  £100  by  hard  industry,  willingly  invest  it  in  purchas- 
ing a  house,  and  then  let  it  to  a  man  on  whose  payment  of  rent 
you  could  not  depend  ?  This  is  the  true  reason  why  money  is 
not  spent  by  the  wealthy  in  erecting  houses  for  the  working- 
classes. 

If  all  things  were  as  they  ought  to  be,  then  every  family 
of  the  working  classes  would  inhabit  a  detached  dwelling,  and, 
if  in  the  country,  surrounded  by  a  garden,  with  no  neighbours 
above  or  below,  and  firesh  air  flowing  fi'eely  around.  With  the 
present  rapid  advance  of  discovmes,  all  tending  in  this  direction, 


there  seems  no  reason  wlij  another  generation  should  pass 
away  before  a  large  proportion  of  them  are  so  accommodated* 
Capital  would  find  in  it  a  sure  investment,  and  Christian  Philan- 
thropy would  have  abundant  cause  to  rejoice  in  the  removal  of 
some  of  the  greatest  obstacles  to  the  progress  of  religion  in  out 
land. 

I  am  not  able  to  do  more  than  allude  very  briefly  to 
the  sanitary  results  of  the  drinking  habits  of  our  country. 
This  would  have  required  for  itself  a  whole  lecture,  or  more 
than  one,  and  it  will  be  furnished,  I  doubt  not,  by  some  of 
those  who  are  to  follow  me. 

No  facts  are  more  thoroughly  established  by  science  tlian 
the  absolutely  deleterious  effects  of  alcoholic  liquids  on  the 
human  frame,  except  in  cases  of  disease,  and  even  then  to  be 
administered  with  great  caution.  Some  poisons  are  termed  by 
medical  men  cumulative^  because  they  and  their  eflfects  gradually 
accumulate  in  the  human  frame,  until  at  last  the  application  of 
a  multitude  of  small  doses  produces  an  effect,  different  it  may 
be,  but  as  fatal  as  a  large  quantity  taken  at  once.  So  with  the 
habitual  use  of  intoxicating  liquors — ^the  whole  fitimework  of 
the  body  is  gradually  changed— and  it  becomes  the  "very  food 
on  which  cholera  and  fever  delight  to  riot.  Bemembcor  that 
this  is  just  another  example  of  the  unfailing  penalty  incurred 
by  violating  the  laws  impressed  by  our  Creator  upon  our  mortal 
frames.  The  strictest  temperance  must  be  the  foundation  of 
all  Sanitary  Beform. 

We  are  promised  two  or  three  Parliamentary  Beform  Bills 
next  session  of  Parliament.  I  hope,  from  amongst  them,  a 
satisfactory  measure  may  be  passed ;  but  1  would  much  rather 
have  a  thorough  good  Sanitary  Beform  Bill,  one  which  would 
procure  for  every  family  pure  air,  pure  water,  and  plenty  of 
them,  and  comfortable  cheerfrd  houses  to  dwell  in.  Such  a  re- 
form would  indeed  be  a  radical  reform.  It  would  injure  none, 
it  would  benefit  all ;  and  it  is  one  which  all  parties  in  the 
State  may  cordially  combine  to  procure. 

The  remarks  this  evening  have  been  confined  to  the  physi- 
H.1  and  material  aspects  of  the  subject  of  Sanitary  Beform — ^but 
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ihis  part  of  tiie  work,  though  most  important  in  itself,  must  not 
he  overvalued. 

However  usefhl  in  its  place,  it  is  not  the  one  thing  needfid. 
Attention  to  sanitary  precautions  will,  by  God's  blessing,  save 
many  bodies  from  sickness  and  from  temporal  death,  but  they 
can  save  no  souls  from  eternal  death. 

Nothing  on  this  earth  will  prosper  which  is  not  based  on 
true  vital  religion,  and  this  is  as  true  of  our  present  subject  as 
of  any  other.  No  community  can  be  in  a  good  sanitary  state 
where  this  is  wanting. 

Had  time  permitted,  it  would  have  been  profitable  to  have 
enlarged  somewhat  on  this. 

True  heartfelt  religion  ever  appears  in  the  life  and  conduct. 
No  converted  man  is  a  drunkard  or  licentious,  or  neglectful  of 
his  wife  and  children,  and,  specially,  his  religion  will  appear  in 
bis  denying  self  for  the  good  of  others.  Self-denial  is  an  imprac- 
ticable lesson  to  the  unconverted  man,  but  it  is  one  of  the  jQrst 
and  most  enduring  fraits  of  the  Holy  Spirit  after  conversion,  and 
it  is  the  grace  which  is  most  required  and  most  exercised  in  the 
&mily,  and-  there  it  produces  its  most  precious  fruits,  and 
these  soon  appear  in  what  are  commonly  counted  trifles,  though 
in  truth  they  are  not  so. 

Real  Christianity  influences  every  portion  of  the  daily  con- 
duct down  to  the  most  minute. 

Can  you  imagine  such  a  thing  as  a  dirty  Christian  woman? 
Is  it  not  a  contradiction  in  terms  ?  The  Christian  woman  feels 
that  her  body  is  God's  creation,  and  that  she  is  bound  to  glorify 
G^  in  her  body  and  in  her  soul,  both  of  which  are  his.  Look 
around  you,  and  you  will  soon  remember  instance  after  in- 
stance where  the  entrance  of  God's  Spirit  into  a  heart  was  fol- 
lowed by  the  instant  reformation  of  all  that  was  disorderly  in 
the  house  and  the  person. 

It  is  matter  of  hearty  congratulation  to  us  all  that  the  ladies 
of  Aberdeen  have  now  formed  themselves  into  an  Auxiliary 
Sanitary  Association,  and  we  owe  our  special  thanks  to  her — ^a 
stranger,  who  came  here  attracted  by  the  late  meeting  of  the 
British  Association,  and  laid  the  foundation  of  this  new  Socie^. 
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We  have  veiy  manj  valiiable  institations  in  Aberdeen; 
and,  perhaps,  we  are  apt  to  pride  ourselves  a  very  litHe  upon 
them ;  bat,  certainly,  the  want  of  a  Ladies'  Sanitary  Associa- 
tion was  a  great  defect. 

I  doubt  not  the  same  energy  which  enables  the  Aberdeen 
ladies  to  manage  other  institations  so  successfully  will  be  ap* 
plied  by  them  to  this  also. 

It  is  an  eminently  practical  work.  The  ladies  wUl  be  able 
to  cany  their  own  knowledge  and  their  own  home  experience 
to  the  houses  of  their  hard-working  neighbours,  and  teach  them 
many  a  precious  lesson  in  the  management  of  1JiemselYeS|  their 
houses,  and  their  children. 

This  will  produce  and  foster  that  kindly  feeling  betwixt  the 
various  classes  of  society,  on  which  our  happiness  as  a  people  bo 
greatly  depends.  When  the  rich  come  to  know  the  poor,  they 
learn  not  to  despise  them ;  and  when  the  poor  come  to  know 
the  rich,  ihey  learn  not  to  envy  them.  Both  disoover  that  God 
in  His  Providence  has  made  much  less  difference  in  regard  to 
earthly  happiness  betwixt  one  rank  and  another  than  is  gene* 
rally  supposed. 

Above  all,  I  am  confident  the  ladies  will  not  leave  their 
Christianity  at  home  when  they  go  out  on  this  work.  If 
Christian  principle  go  not  with  them,  their  work  cannot  prosper 
— ^with  it,  it  cannot  fail. 

The  richest  cannot  purchase  eternal  life,  they  must  receive 
it  as  God's  free,  unmerited  gift,  through  our  Bedeemer ;  and 
the  poorest  may  well  rejoice  to  know  that  the  Water  of  Life  10 
offered  to  them  without  money  and  without  price. 

I  regard  the  Sanitary  Association  as  simply  a  new,  addi- 
tional and  much  needed  branch  of  home  mission  work ;  and  I 
trust  that  God  will  guide  and  bless  all  concerned  in  carrying  it 
out,  and  greatly  prosper  them  in  their  work. 


ABBBOEEK  \  PBJNTKD  AT  THB  "  FBEB   PBKSs"  OFFICE,  BT  A.  ISXKQ  A  00. 
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Our  attention  was  first  directed  to  the  Dry  Earth  System 
at  an  early  stage  of  its  progress.  By  degrees  we  heeame  fully 
persuaded  of  its  soundness  and  efBciency.  We  have  since  that 
time  carefully  watched  and  assisted  in  its  further  development. 
And  we  now  issue  the  following  pages  in  the  belief  that  they 
contain  a  fair  and  moderate  statement  of  its  claims  and  pro- 
fessions. 

H.  J.  &  J.  W.  GIRDLESTONE. 

37,  Norfolk  Street,  Strand. 
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The  following  pages  are  intended  to  supply  a  distinct  and  Introduc- 
trustworthy  statement  in  explanation  of  the  Dry  Earth  System.  ^' 
It  is  projected  to  furnish  a  brief  account  of  the  claims  and 
professions  of  that  system,  of  the  principles  on  which  it  is 
based,  and  the  limits  and  conditions  that  affect  its  operations. 
And,  by  way  of  necessary  illustration,  some  information  will 
also  be  supplied  on  what  has  already  been  achieved  by  the 
system.  One  thing,  and  one  only,  need  be  asked  as  a  pre- 
liminary, and  that  is,  that  the  question  be  not  prejudged.  The 
most  sanguine  investigators,  whether  as  theorists  or  practical 
men,  of  the  sewerage  problems  still  awaiting  solution,  will 
admit  that  matters  are  not  yet  clear  and  simple  enough  to 
justify  the  exclusion  of  any  new  agency,  because  it  is  new.  The 
system  now  about  to  be  described  is  not  put  forward  as  an  in- 
fallible panacea  for  the  social  grievances  which  it  operates 
upon.  It  is,  however,  only  fair  to  ask  on  its  behalf,  as  on  that 
of  any  other  social  claimant,  that  it  shall  not  bo  condemned 
unheard  in  respect  of  the  claims  which  it  does  urge ;  and  this 
is  a  demand  which  we  are  confident  will  not  be  refiised  by  the 
English  public. 

The  Dry  Earth  System  may  be  defined  to  be  a  method  by  Principles 
which  surface  earth,  under  certain  simple  conditions,  is  applied  system, 
to    the    absorption    and     deodorization    of    excrementitious 
matter.     By  a  long  series  of  experiments  the  following  facts 
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have  been  tested  and  re-tested,  and  at  length  completely  esta- 
blished as  principles : — 

1.  That  any  surface  earth,  and  almost  any  clay,  will 
deodorize  excrementitious  matter,  but  that  sand  and  chalk 
will  not. 

2.  That  such  earth,  if  dried  and  sifted,  has  such  power 
of  absorption  that  it  is  capable  of  receiving  both  liguid  and 
solid  excreta,  and  of  rendering  their  removal  practicable 
without  oflfencc,  and  also  without  any  loss  in  the  value  of 
the  manure. 

3.  That  a  very  small  quantity  of  earth  is  required,  and 
tbat  the  same  portion  of  earth  may  be  repeatedly  used 
with  the  same  effect. 

4.  That  the  action  of  the  earth  on  the  excreta  is  ini me- 
diate, all  fermentation  being  prevented,  the  obnoxious 
agent  being  dealt  with  at  once  and  in  detail. 

5.  That,  while  the  earth  absorbs  the  excreta,  they  in 
their  turn  possess  a  decomposing  power  such  that  any 
extraneous  matter  deposited  with  them  disappears  in  a 
short  time. 

6.  That  the  absorption  and  deodorization  of  the  excreta 
result  in  preventing  infection. 

Now,  the  soundness  of  these  principles  rests,  as  has  already 
been  said,  on  a  vast  amount  of  evidence,  furnished  by  repeatetl 
experiment.  Varieties  of  climate  and  soil  will  clearly  intro- 
duce slight  varieties  into  the  operation  of  the  system;  but  these 
are  matters  of  detail,  not  of  principle.  Every  new  application 
of  the  system  only  confirms  the  belief  that  it  may  ere  long  take 
its  place  as  the  most  effective  agency  that  can  be  brought  to 
bear  against  the  enormous  difficulties  of  sanitary  improvement. 

The  defects  of  the  ordinary  domestic  accommodation  for  sani- 
tary purposes,  on  the  systems  at  present  most  usual  both  iu 
towns  and  country  districts;  the  expensive  design,  and  the  fre- 
quently inadequate  execution  outside  the  house  itself,  of  the 
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sewer  with  which  It  has  to  be  connected ;  and,  more  than  all, 
the  dangerous,  injurious,  and  (in  certain  quarters)  the  increas- 
ing pollution  of  rivers — ^these  are  commonplaces  with  everyone 
who  has  reflected  even  on  the  surface  of  the  questions  involved. 
It  is  now  contended  that  the  Dry  Earth  System  will  effectually 
help   to    grapple  with  and  remove  the  formidable  difficulties 
which  at  present  so  often  bar  the  way  to  permanent  conditions 
of  health.     Its  operation  is  final  and  complete.     There  is  no 
expensive  machinery  requisite   for  removal  or  transit   to  a 
distant  spot,  at  which  spot  fresh  problems  of  difficulty  spring 
up  again ;  for,  in  working  the  Dry  Earth  System,  the  whole 
of  the    transaction  subsequent  to  the  operation  of  the  earth 
may  be  converted  into  a  matter  of  profit.     It  is  in  any  case 
a  matter   of  ease   and  simplicity,    unattended    by   anything 
noisome  or  offensive;  and  it  may  be   coji verted,  we  repeat, 
into  a  matter  of  tighly  developed  profit.  /  /  / 

The  system  obviously  has,  and  will  nave,  to  encounter  a  Difficulties 
double  difficulty  arising  from  the  very  simple  character  of  its  fj^°fta 
basis  and  principles.     There  is,  first,  the  pre]^iidice.JtO  be  .^Ut..  ^^'^i^^^^^^^y- 
countergii  which  naturally  attaches  to  any  very  simple  remedy  ""  <^.v^* 
for  any  very  complex  grievance,  until  the  remedy  proposed  has 
won  its  way  to  general  acceptance,  and  has  grown  customary 
and  famiUar.     On  reflection,  it  will  be  felt  and  acknowledged 
that  nearly  every- valuable  discovery  in  jnodern  social  economy  •  / 
has  had  to  encounter   the   same  prejudice   and  (or  similar 
reasons.     The  application  of  steam  to  locomotive  uses,  and  of 
the  electric  fluid  to  the  transmission  of  news,  depended  on 
natural  laws  which  were  simple  and  obvious ;  and  in  either 
case  a  long  and  vigorous  course  of  opposition  had  to  be  met 
and  overcome.     But  in  the  case  of  the  Dry  Earth  method  of 
Sewage,  there  is  a  danger  of  another  kind,  arising  also  directly 
from  the  simplicity  of    its  groundwork.     The   conditions  of 
application  of  the  earth  being  obvious,  they  are  liable  on  a  first 
experience  to  be  carried  out  with  carelessness  or  inefficiency.   ^^    ' 
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Either  the  earth  is  not  dry,  or  it  is  irregularly  applied,  or  it  is 
allowed  to  be  acted  upon  by  other  substances  than  the  human 
excreta  with  which  it  has  to  deal.  All  cases,  without  ex- 
ception, that  have  been  submitted  to  examination,  in  which 
some  imperfection  of  the  earth  agency  has  been  reported,  have 
been  distinctly  and  directly  traced  to  faulty  application  in  one 
or  more  of  these  respects. 
Various  It  will  be  clear  to  any  practical  investigator  of  sanitary 

operation,     subjects  that  the  fields  of  possible  operation  open  to  the  Dry 
Earth  System  are  very  rarious.     There  is,  for  instance,  the 
important    sphere    created    by    large    institutions,    such    as 
Asylums,  Gaols,  Reformatories,  and  Schools.     There  is,  next, 
its  application  in  country  districts,  whether  in  the  lai^  dwel- 
ling-houses of  the  owners  of  property,  or  in  the  cottages  of 
their  labouring  population.     And  last,  but  not  least,  come  the 
towns.     On  each  and  all  of  these  possible  areas  of  application 
we  shall  have   something  to  say;   for,  fortunately,  the  Dn^ 
Earth  System  is  not  now  claiming  public  attention  as  a  new 
and  untried  modus  operandi.     It  cannot  be  too  often  repeated 
that  it  has  at  its  back  a  mass  of  practical  evidence,  sound  in 
Nature  of     nature   and  constantly  increasing  in  quantity.     It  has  also 
its  favour.    Undergone  the  tests,  and  received   the  decision,  of  a  large 
number  of  practical  men,  whose  partial  approval  in  some  cases 
is  no  less  important  than  the  unqualified  approbation  given 
in   others.      For  it  is   obvious  that  commercial  interests  in 
certain  quarters,  and  elesewhere  the  opinions  to  which  men  of 
science  and  ability  have  become  wedded  after  a  great  amount 
of  labour  and  investigation,  must  necessarily  present  formidable 
obstacles  in  the  way  of  a  system  the  principal  features  of  which 
are  its  simplicity  and  its  inexpensive  character.     These  arc 
obstacles,  and  they  will  unavoidably  be  so  to  a  greater  or  less 
degree  wherever  they  exist,  not  only  to  the  reception  of  the  Dr}' 
Earth  System,  but  even  to  a  fair  and  candid  consideration  of  its 
claims.     And  hence  we  repeat  that  this  is  a  case  where  even  a 
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partial  approval  carries  more  than  usual  weight,  and  where  an 
unqualified  acceptance  is  doubly  significant. 


I. 

We  will  now  proceed  to  enumerate  a  few  of  the  important  The  syBtem 
cases  in  which  the  System  has  been  successfully  applied  on  an  Jo  Situ- 
extended  scale.  The  largest  asylum  in  which  it  has  been  ^^'  *^^^ 
carried  out  is  the  Convict  Limatic  Asylum  at  Broadmoor,  in  India. 
Berks,  where  upwards  of  sixty  earth-closets  are  now  in  use, 
and  more  are  about  to  be  fitted.  This  building  was  originally 
supplied  throughout  with  water-closets,  and  the  whole  of  the 
drainage  was  carried  out  under  Mr.  Menzies*  direction  and  on 
his  system.  It  was  found,  however,  that  these  appliances  were 
a  constant  source  of  expense  and  annoyance;  and  recourse  was 
had  accordingly  to  the  Dry  Earth  System.  The  necessary 
measures  were  taken  under  the  superintendence  of  the  Clerk 
of  Works,  and  the  Government's  own  workmen  were  em- 
l)loyed.  The  suUiage  is  still  passed  through  the  drains  laid 
down  by  Mr.  Menzios,  and  it  irrigates  some  grass  lands  in  the 
adjacent  valleys.  The  whole  of  the  ashes  in  the  asylum  are 
used  in  conjunction  with  the  earth,  which  is  dried  on  a  kiln 
built  for  the  purpose.  The  simplicity  and  completeness  of  the 
system  are  admirably  illustrated  in  this  establishment,  and  are 
well  worthy  the  attention  of  those  who,  while  admitting  the 
main  principles  and  benieficial  results  of  Dry  Earth  conservancy, 
labour  at  the  same  time  under  an  impression  that  its  working 
is  a  matter  of  difficulty  and  complication.  Broadmoor  proves  Broatimoor. 
the  exact  opposite  of  this  apprehension,  and  the  experience 
there  obtained  is  on  a  scale  quite  large  enough  to  be  conclusive. 
The  ashes  mentioned  above  are  sifted,  and  the  cinders  thereby 
obtained  are  the  only  fuel  required  for  drying  the  earth  in  the 
most  efficient  manner.  No  difficulty  whatever  is  experienced 
ill  carrying  out  these  details,  and  the  valuable  manure  thus 
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obtained  is  employed  on  the  farm  attached  to  the  asyliim.  It 
may  be  mentioned  that  the  pluvial  waters  are  not  allowed  to 
enter  the  drains,  but  are  carried  off  by  separate  pipes  into  a 
large  pond. 

The  Reading  Union  "Workhouse  is  another  establislaincnt 
where  the  system  has  been  put  into  operation  by  the  advice  of 
Mr.  Baldwin  Latham,  and  in  which  it  works  with  complete 
success. 

In  the  Dorset  County  School,   an  institution  at   present 
situated  within  the  town  of  Dorchester,  the  Dry  Earth  System 
has  been  in  operation  for  more  than  three  years.     The  ordi- 
nary system  previously  employed  had  resulted  in  trouble  and 
annoyance  perpetually  recurring.     In  this  school  the  everj'- 
day  working  of  the  Earth  System  has  been  found  equally 
commodious   and  economical,    and  particular  testimony    has 
been  furnished  by  the  head  master  in  regard  to  the  complete 
success  attending  the  removal  of  the  earth  from  the  premise^. 
It  is  worthy  of  attention  that  the  locale  of  this  large  establisli- 
ment  is  about  to  be  removed  from  the  county  town  itself  to  a 
site  about  a  mile  and  a  half  distant ;  and  that  ample  provision 
for  the  working  of  the  earth  system  has  been  made  an  integnil 
poi-tion  of  the  design  for  the  new  buildings. 

At  St.  Mary's  College,  Oscott,  near  Birmingham,  an  im- 
portant and  carefully  worked  institution  of  long  standing,  the 
system  has  also  been  for  a  considerable  time  in  operation,  and 
extremely  satisfactory  accounts  of  its  working  are  received 
from  thence.  Similar  reports  have  been  sent  from  the  Manx 
Lunatic  Asylum,  Isle  of  Man,  and  from  many  union  work- 
houses and  factories,  both  in  England  and  Ireland,  besides  the 
important  one  of  Reading,  mentioned  above. 

It  was  at  the  Volunteer  Camp  during  the  Wimbledon 
Meeting  of  1868  that  the  earth  system  underwent  what  has, 
perhaps,  been  hitherto  its  severest  ordeal,  and  achieved  its 
greatest  success.     An  unqualified  testimonial  was  given  by  the 
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Surgeon-Major  in  his  Medical  Report  on  the  Meeting.  The 
whole  of  the  leading  daily  papers  corroborated  his  testimony, 
and  from  a  large  collection  of  such  documents  as  they  have 
supplied,  the  accounts  to  bo  found  in  the  Times  and  the  Lancet 
are  too  important  to  be  omitted.  They  are  accordingly  here 
subjoined : — 

Fbom  thb  "Times,"  July  24,  1868. 
"It  would  be  doing  an  injustice  to  one  of  the  greatest 
improvements  introduced  by  the  Association  at  the  present 
meeting,  if  mention  were  not  made  of  the  excellent  working  of 
the  Moule,  or  dry-earth  system,  as  the  basis  of  the  sanitary 
arrangements  of  the  camp.  Hitherto,  chloride  of  lime, 
flushing,  and  various  other  expedients  have  been  resorted  to, 
and  have  worked  more  or  less  successfully,  but  always  with 
drawbacks  of  a  too  obvious  character.  This  year  the  increased 
numbers  in  camp,  and  the  fearfully  trying  heat,  would  have 
found  out  tiie  weak  places  of  a  water  system,  and  possibly 
have  proved  a  source  of  danger  as  well.  The  Moule  system, 
on  the  contrary,  after  the  severe  ordeal  to  which  it  has  been 
exposed,  has  come  out  triumphant.  The  building  where  it  is 
at  work  has  been  frequently  visited  by  members  of  the  Council 
and  by  ofl&cers  of  the  Staff,  and  at  no  time  could  anything 
disagreeable  be  discovered.  That  more  than  2000  men — 
Regulars,  Volunteers,  &c. — should  live  in  camp,  and  that 
there  should  be  absolutely  no  annoyance  of  any  kind,  after  a 
fortnight  of  such  weather  as  there  has  recently  been,  is  a  fact 
of  which  it  is  impossible  to  exaggerate  the  importance." 

From  the  "Lancet,"  August  1,  1868. 
"The  strongest  possible  testimony  has  been  borne  to  the 
efficacy  of  the  "dry-earth  system,"  which  was  in  use 
throughout  the  Volunteer  encampment  at  Wimbledon.  Last 
year  the  system  was  experimentally  tried,  and  resulted  so 
satisfactorily,  that  it  was  determined  to  adopt  it  this  ycai* 
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exclusively.     There  can  be  no  question  that  the  test  to  ^whicli 
the  system  has  thus  been  subjected  was  a  crucial  one,   con- 
sidering especially  the  excessive  heat,  which,  although  favour- 
able to  the  rapid  drying  of  the  soil,  was  yet  creative  of  other 
conditions    increasing    the    difi&culties    attendant    on     fsecal 
deodorization.     Altogether,  some  148   dry-earth  closets    and 
urinals  were  in  operation  at  Wimbledon,   and  when    it    is 
remembered  that  about  forty  or  fifty  of  these  closets  were  use  J 
daily  by  not  less  than  2000  men  without  the  slightest  annoy- 
ance to  sight  or  smell,  the  measure  of  success  is  complete.      It 
is  not  too  much  to  say  that  no  other  system  is  possible    at 
Wimbledon,  where   circumstances  have   all  to  be  made  t«» 
square  with  a  temporary  requirement.     But  if  the  dry-earth 
closets  can  stand  the  test  of  such  repeated  use  as  they  have 
lately  had,  it  seems  to  us  to  follow  as  a  matter  of  course,  that 
they  must  be  in  every  way  suitable  for  the  exigencies  of  rural 
districts. 

"That  the  system  is  destined  to  make  great  and  rapid 
progress  we  cannot  doubt,  especially  as  by  the  Sanitary  Act 
(1868)  Amendment  Act,  which  has  passed  through  botli 
Houses,  it  is  provided  that  'any  enactment  of  any  Act  of 
Parliament  in  force  in  any  place  requiring  the  construction  of 
a  water-closet  shall,  with  the  approval  of  the  local  authority, 
be  satisfied  by  the  construction  of  an  earth-closet,  or  other 
place  for  the  reception  and  deodorization  of  fsecjd  matter,  made 
and  used  in  accordance  with  any  regulation  from  time  to  time 
issued  by  the  local  authority/  The  earth-closet,  in  fact,  is  to 
become  a  legalised  'institution,'  on  a  par  with  the  water- 
closet,  and  local  authorities  will  have  now  the  power  of 
adopting  which  of  the  two  systems  they  please."* 

The  actual  number  of  closets  in  the  Camp  was  108,  and  of 

*  With  these  selected  opinions  from  the  press  should  be  read  the 
letters  (quoted  page  14)  of  Colonel  Colville  and  Captain  Drake,  R,E., 
the  Camp  Commandant  and  the  Engineer  Officer  at  Wimhledou. 
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urinals  46;  the  aggregate  number  of  volunteers  was  2300, 
and  the  number  of  visitors  admitted  to  the  grounds,  according 
to  the  published  returns,  reached  34,792.  Yet,  although  this 
was  the  first  occasion  of  an  application  of  the  system  on  so 
large  a  scale,  and  notwithstanding  the  unusual  heat  of  the 
weather,  the  experiment  was  pronounced  on  all  hands  to  be 
a  decided  and  complete  success.  When  we  have  added  that 
no  difficulty  whatever  was  met  with  in  procuring  a  supply  of 
earth,  nor  in  conducting  certain  cases  of  necessary  removal^  we 
think  that  sufficient  ground  has  been  given  for  asserting  that 
the  applicability  of  the  earth  system  to  camps  has  been  sub- 
stantiated beyond  doubt. 

This  will  be  the  proper  place  to  mention,  and,  as  we  hope,  Contro- 
to  dispel,  an  apprehension  which  has  lately  been  expressed  ingoutof 
respecting  the  Earth  System,  and  which,  if  it  could  be  shown  ^edon*"* 
to  rest  on  valid  grounds,  would  bar  the  way  in  limine  to  its  meetins. 
adoption.  It  so  happened  that  the  Camp  at  Wimbledon 
during  the  meeting  of  1868  was  not  free  from  attacks  of 
diarrhoea.  Certainly  no  advocate  of  the  Earth  System  was  ever 
sanguine  enough  to  entertain  the  belief  that  the  Volunteers 
would  gain,  by  its  adoption,  a  complete  immunity  from  such 
forms  of  disease;  and  the  extraordinary  and  long-continued 
heat  rendered  it  more  than  probable  that  attacks  of  the  kind 
would  prevail  pretty  widely.*  There  was  scarcely  a  district  in 
England  at  the  time  where  similar  symptoms  were  not  in 
some  degree  becoming  apparent,  and  there  was  no  con- 
ceivable reason  why  the  Camp  itself  should  remain  exempt. 
Accordingly,  on  the  appearance  of  diarrhoea,  it  was  the  most 
natural  thing  possible  that  persons  who  were  not  convinced 
of  the  soundness  of  the  Earth  System,  and  who  entertained 
opinions  or  prejudices  against  its  adoption,  should  connect  this 
particular  form  of  disease,  not  with  the  hot  weather  and  the 
various  unhealthy  circumstances  arising  from  that  source,  but 
*  See  Captain  Drake's  letter,  p.  15. 
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with  the  application  of  the  new  method.     Nothing  of  tLi'? 
kind  appeared  at  the  time,  so  as  to  qualify,  as  it  would  have 
heen  natural  to  expect  that  it  would  do,  the  universal  verdict 
of  approval.     Since  the  meeting,  however,  the  suggestion  lias 
heen  made,  that  while  the  Earth  System  deodorizes  it  does  nut 
at  the  same  time  ensure  disinfection.     And  the  specious,  but 
(we  venture  to  submit)  the  entirely  delusive  analogy  of  thi' 
rattlesnake  has  been  brought  into  play.     This  analogy  is  so 
specious,  and  so  neat,  that  it  is  almost  a  matter  of  regret  to 
expose  it ;   but  it  is  so  singularly  delusive,  that  no  one  wf /2 
hear  without  surprise  of  its  having  originated  with  a  man  of 
scientific  knowledge  and  experience.     "WTiat  is  alleged  is  this  : 
that  "a  rattlesnake  is  none  the  less  dangerous  because  it> 
rattle  is  removed;  and   that,  for  anything  shown  or  known 
to   the   contrary,  odour  is  to   infection,  dcodorization    is   to 
disinfection,  what  the  noise  of  the  serpent  is  to  its  bite." 
Earth  pre-        Now,  it  caunot  be  too  often,  or  too  emphatically  and  di.s- 
tion,  tinctly  stated,  that,  although  dcodorization  is  secured  by  the 

Dry  Earth  System,  deodorization  is  not  its  main  object,  nor 
its  prime  achievement.  The  Earth  System  absorbs  and  com- 
pletely disintegrates,  and  practically  annihilates,  the  substance  s 
with  which  it  deals;  and  deodorization,  though  a  necessary 
and  a  very  valuable  concomitant,  is  no  more  than  a  concomi- 
I  tant  of  these  processes.     Hence,  as  it  has  been  ably  observed, 

j  the  Earth  System  does  not  content  itself  with  destroying  the 

I  "  rattle  "  of  the  snake,  but  it  lays  hold  of  the  snake  itself,  an<l 

I  either  strangles  him  in  his  birth,  or  tears  him  into  a  thousanl 

atoms.  It  achieves  this  result  by  absorption,  by  causing  the 
entire  absence  of  fermentation,  and  by  the  most  minute 
disintegration.  All  vapour  or  gases  exhaled  by  the  ob- 
noxious substances  are  completely  taken  into  the  earth  cover- 
ing it ;  and  the  finer  the  earth,  the  more  entire  is  the  inter- 
penetration.  So  complete  is  the  result,  that  the  interpenetrated 
substance  may  remain  where  it  is  deposited,  in  the  same  in- 
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nocuous  state,  for  several  weeks  or  months.  Or  if  it  is 
immediately  removed  and  suffered  to  lie  together,  under 
cover,  for  four  or  five,  weeks,  it  may  be  dried  without 
any  sort  of  injury  or  offensiveness.  And  when  the  drying 
process  is  finished,  the  same  substance  may  be  safely  trans- 
ported to  any  distance,  and  handed  over  to  the  gardener  or 
farmer,  on  whatever  soil  he  may  be  engaged,  as  a  valuable 
manure.  Nor  is  it  of  possibilities  only  that  we  are  speaking, 
but  of  actual  facts,  repeatedly  performed  and  minutely  tested. 

In  order  to  be  captivated  by  the  fallacious  analogy  of  the  snake, 
an  investigator  niust  still  be  labouring  under  a  false  impression 
with  regard  to  the  Dry  Earth  System.  The  mistake  of  which 
we  speak  is  found  to  be  a  constantly  recurring  one,  and  is  so 
difficult  to  eradicate,  not  only  from  the  conception  of  ordinary 
persons,  but  of  scientific  investigators  also,  that  we  must  not 
pass  it  over  in  silence.     It  has  been  from  the  first,  and  it  still  ^^®°  **  *» 

7  .  applied, 

is,  erroneously  supposed  that  the  Earth  System  claims  to  deal  not  in  tho 
with  obnoxious  matter  in  the  mass.     So  far  from  this  being  the  i^etaii! 
true  state  of  the  case,  it  should  be  distinctly  grasped  that  any 
such  claim  would  strike  at  the  very  basis  of  the  system.    Uni- 
versal experience  has  shown  that  to  deal  effectually  with  the 
mischief  in  question  by  means  of  earth,  in  the  mass,  is  a  matter 
of  almost  entire  impossibility.     Such  an  attempt  would  at  any 
rate  be  attended  by  risks  not  less  than  those  which  are  being 
daily  proved  to  beset  the  older  methods.     But  the  very  first 
law  and  fundamental  condition  of  the  dry  system  is,  that  tho 
substances  shall  be  dealt  with  at  once  and  in  detail.     It  is  this 
condition,  and  this  alone,  which  renders  certain  the  valuable 
results  which  have  in  so  many  cases  been  achieved ;  on  this 
depend  deodorization,  absorption,  and  innocuous  removal,  tho 
detailed  application  being  in  all  cases  presupposed  to  be  of 
earth  fairly  and  thoroughly  dried.      And  it  is  this  essential 
condition  which  is  left  out  of  sight,  when  fears  are  expressed 
about  the  injurious  results  to  health  that  may  be  apprehended 
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from  the  faecal  Impregnation  of  soils.  The  very  basis  of  tlio 
Earth  System  renders  any  such  fear  not  only  improbable,  but 
impossible.  And  the  question  between  earth  and  water  has?, 
therefore,  been  truly  and  ably  stated  to  lie  between  "  a  Rystem 
which,  if  rightly  worked,  does  deodorize  and  prevent  infection, 
and  a  system  which  cannot  deodorize  and  does  not  pretend  to 
prevent  infection." 

Evidence  of  This  controversy  has  called  forth  an  expression  of  opinion 
c^h-meand  from  Several  of  the  officers  who  had  charge  of  the  Wimbledon 
Dmk^*°  camp,  including  its  sanitary  arrangements.  Lieutenant- 
RE-  Colonel  W.  G.  Colville,  Camp  Commandant,  writes  thus  : — 

Colonel  "  There  can  have  been  no  doubt  of  the  success  of  the  Earth 

Closets  at  Wimbledon  in  1867. 

"  In  1868  the  trial  they  underwent  was  a  far  more  severe 
one,  and  on  the  whole,  I  consider  they  stood  it  extremely  well. 
"  Certainly,  under  no  other  system  could  latrines  have  been 
suffered  at  all  in  the  midst  of  closely  pitched  tents.'* 

The  operation  of  emptying  some  of  the  latrines  "  was  per- 
formed in  the  middle  of  the  night,  without  (as  far  as  I  could 
ascertain)  the  knowledge  of  the  occupants  of  the  surroimding 

tents — ^a  rather  remarkable  fact 

"  I  am  strongly  of  opinion  that  bearing  in  mind  the  neces- 
sity at  Wimbledon  of  having  the  latrines  so  near  the  tents, 
under  no  other  system  would  the  camp  have  been  so  healthy. 

"  I  have  a  vivid  remembrance  of  the  oflfensiveness  of  the 
latrines  in  1865,  1866,  and  should  be  sorry  that  such  a  state 
of  things  should  recur." 

Captain  Drake,  in  a  letter  addressed  to  the  Lancet,  and 
dated    April    22,    1869,    gives    the    following    remarkable 
evidence : — 
Captain  "I  havo  been  engineer  officer  in  charge  of  the  works  at 

Y^^'        Wimbledon  for  the  last  seven  years,  and  the  sanitary  arrange- 
ments have  always  been  my  principal  source  of  anxiety.    The 
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difficulties  are — an  increasing  number  of  men,  very  limited 
space,  no  drainage,  no  money  to  lay  drainage  or  place  to  drain 
into,  no  out  of  the  way  place  which  is  not  open  to  view  of 
sight-seers,  water  at  four  feet  from  the  surface,  the  necessity 
for  appearance,  &c Open  latrines  and  water- 
closets  then  would  not — in  fact  did  not — succeed.  As  far^as  I 
know,  there   remains  but  the   earth  system,   and  that  did 

succeed We  tried  one  latrine  in  1867.     This 

was  built  in  an  out  of  the  way  place,  and  it  was  very  much 
used,  volunteers  going  to  it  from  all  parts  of  the  camp,  and 
telling  me  that  they  did  so  because  it  was  superior  to  the  water 
closets  nearer  to  them. 

"  In  1868,  then,  Moule  and  Co.  erected  all  the  latrines. 
These  latrines  were  constantly  inspected  by  the  medical 
officers,  by  the  camp  commandant,  by  persons  sent  by  me,  and 
by  myself.  They  worked  well,  were  well  tended  by  the 
servants  of  the  Company,  had  very  little  smell,  and  that  little 
was  cured  by  the  use  of  carbolic  acid  in  the  passages.     .     .     . 

"Some  of  the  latrines  were  emptied  duiing  the  meeting, 
without  any  inconvenience  being  felt.  Could  this  have  been 
done  had  any  other  system  been  used  ? 

"  As  to  diarrhoea,  I  suspect  the  amount  of  trash  consumed 
under  the  name  of  '  coolers,'  the  fruit,  the  beer,  and  the  great 
heat  had  more  to  do  with  causing  it  than  the  dry-earth 
system  of  sewage.  I  have  been  a  good  deal  under  canvas, 
and  I  never  knew  a  camp  in  hot  weather  without  diarrhoea ; 
and  it  is  my  firm  belief  that  had  the  dry-earth  system  not 
been  used  last  year,  we  should  have  had  fever,  if  not  cholera, 
in  the  camp 

"Certainly  it  would  be  impossible  to  give  the  system 
a  severer  trial  than  at  Wimbledon." 

These  two  letters  speak  for  themselves ;  and,  when  taken  in 
conjunction  with  the  unofficial,  but  decided  and  unanimous, 
reports  of  the  press,  they  form  a  concun'ence  of  varied  testi- 
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mony  which  is  not  oftea  met  with  in  support  of  a  comparatively 
new  agency. 

Application       It  was  in  the  year  1863  that  Dr.  Mouat,  Inspector-General 
of  Gaols  in  India,  first  resolved  on  calling  in  the  aid  of  the 
Dry  Earth  System  towards  the  reform  of  some  of  the  abuses  and 
inconveniences  to  which  the  Indian  gaols  had  long  been  sub- 
ject.    His  attention  had  been  arrested  by  a  paper  read  before 
the  Society  of  Arts  by  the  inventor  of  the  dry  conservancy 
system,  Rev.  Henry  Moule,  whose  name  has  now  become 
associated  permanently  with  it.     That  paper  was  soon  after- 
wards published  and  circulated  throughout  the  whole  of  the 
three  Presidencies  by  order  of  the  Indian  Government,   and 
during  the  year  1864  the  system  had  already  been  put  into 
operation  in  a  hundred  public  buildings,  sixty  of  these  being- 
gaols.     At  AUeypore  it  has  been  appUed  to  a  gaol  containing 
1500  inmates,  and  at  Mooltan  to  a  gaol  of  700,  with  very 
great  success.     And  these  are  only  isolated  specimens  of  a 
movement  which  in  an  almost  unprecedentedly  short  space  of 
time  became  general.     It  will  readily  be  conceded  that  a  ver}' 
manifest  act  of  injustice  would  be  done  to  the  dry  conservancy 
system  if  its  merits  were  made  to  stand  or  fall  by  the  success 
or  failure  reported  from  any  one  specimen  of  these  Indian 
gaols;  for  it  is  to  be  recollected  that  the  application  of  the 
system  was  made  principally  under  the  guidance  of  the  paper 
read  before  the  Society  of  Arts,  to  which  reference  has  been 
made  above ;  next,  that  the  necessary  mcasm*es  were  adopted 
on  the  spot,  without  any  superintendence  from  those  who  were 
responsible  for  the  system  in  England  ;  and  also,  that  in  the 
case  of  so  enormously  extensive  an  adoption,  a  very  consider- 
able number  of  instances  of  faulty,  or  careless,  or  ignorant 
administration   would  necessarily  occur.     An   experiment  so 
general,  and  covering  so  vast  an  area,  is,  in  common  justice, 
to  be  tested,  not  by  single  cases,  but  b\  the  aggregate  result. 
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And  the  aggregate  result  was  this :  the  Inspector-General 
reported  on  the  system  that  it  was,  in  his  judgment,  "the 
"  greatest  pubHc  benefit,  without  exception,  ever  conferred  by 
a  private  individual  in  a  matter  so  essential  to  public  health." 
Fronx  military  officers  and  civilians  alike  a  cordial  attestation 
was  received  in  evidence  of  the  great  and  general  relief 
afforded.  The  Indian  Government  issued  a  Commission  of 
Inquiry  ;  and,  on  the  reception  of  a  report  from  that  commis- 
sion, the  inventor  of  the  system  received  from  the  Indian 
Secretaiy  in  Council  a  mark  of  official  satisfaction  and  ap- 
proval ;  and  the  Secretary  of  State  for  the  Colonies  directed  a 
copy  of  the  same  report,  together  with  copies  of  reports 
received'  from  the  Inspector-General,  to  be  sent  to  the 
Governors  of  all  colonial  dependencies.* 

In  all  cases,  without  exception,  where  a  failure  has  occurred, 
it  is  submitted  that  such  failure  is  distinctly  traceable  to  hasty 
or  erroneous  application,  contravening  in  some  one  or  more 
importsmt  points  the  fundamental  principles  of  the  Dry  Earth 
System. 

II. 

In  now  advancing  to  the  application  of  the  Dry  Earth  System  Application 
in  villages,  and  in  the  farm  houses  and  labourers'  dwellings  on  andm  ^ 
estates,  we  approach  a  question  of  much  more  serious  interest  SJ^IL 
and  magnitude  than  would  appear  on  a  first  glance.  genenJiy. 

There  is  more  than  one  point  of  view  from  which  to 
examine  this  important  subject;  and  it  will  be  convenient 
here  to  regard  it,  first,  in  reference  to  health,  and,  next,  in 
reference  to  economy,  including  under  economical  considera- 
tions the  details  of  management  and  administration. 

♦  In  Nos.  XIII.  XIV.  of  "  Selections  from  the  Records  of  the  Madras 
Qovemment,"  issued  during  this  year  (1869),  a  considerable  number  of 
official  and  medical  reports  have  been  republished,  all  more  or  less  con- 
finnatory  of  the  system. 
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The  sentiment  of  the  picturesque  has  unquestionably  given 
much  support  to  the  natural  tendency  to  let  things   alone 
which  prevails  in  eyery  rural  district,  and  which  forms   so 
graye  an  impediment,  not  only  to  the  formation  of  clean  and 
provident  habits,  but  to  the  establishment  of  the  simplest  con- 
ditions of  health.     A  deservedly  high  authority  in  agricultural 
science*  has  recently  given  a  re-statement  of  this  grierance, 
which  will  never  be  removed  until  daylight  has  been  re- 
peatedly and  unsparingly  brought  to  bear  upon  it.      It   has 
been,  as  he  observes,  so  much  the  custom  to  regard  the  pretty 
thatched  cottage  of  the  village  as  the  home  of  comfort  and 
cleanliness,   that  the  uninitiated  are  surprised  to  learn   that 
fever  and  other  contagious  maladies  are  more  readily  associated 
with  the  picturesque   thatch  of  the  hamlet  than  with  the 
unsightly  slate  and  tile  of  the  crowded  town.     In  the  mean- 
while, more  practical  observers  are  well  aware  that  behind 
many  of  the  prettiest  cottages  there  lurks  a  sickening  malaria 
which,  if  detected  in  a  town,  would  at  once  be  dealt  with  as  a 
nuisance.     The  ready  seeds  of  disease  are  festering  from  one 
year's  end  to  another  in  the  outbuildings  adjacent  to  the  back 
door  and  windows.     This  state  of  things  has,  from  long  usage, 
become  a  matter  of  indiflference  to  the  owners  of  cottages,  and 
a  matter  at  any  rate  of  habit  to  the  labourer  and  his  family. 
Trusting  to  the  fresh  air  around  them,  they  are  contented  to 
exist  with  confined  and  foul  air  within  the  cottage,  and  with 
a  varied  description  of  noxious  matter  at  the  threshold. 
Death  rate        ^^  ^^^  ^^d  obvious  consequence  of  this  condition  of  things 
of  villages,    jg^  ^^^  ^g  death  rate  of  villages  often  runs  alamungly  high. 
The    Registrar-General's    returns  repeatedly  show  a  much 
higher  proportional  rate  in  small  villages  than  in  large  towns. 
For  it  must  be  recollected  that  malaria  represents  only  one 
portion  of  the  danger  which  besets  village  dwellings.     The 
shallow  wells,  which  are  so  generally  the  sources  of  water 

♦  Mr.  Bailey  Denton  in  "The  Agricultural  Labonrer"  (No.  2),  1869. 
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supply  in  a  village,  stand  firequently  in  close  proximity  to  cess- 
pits ;  and  when  once  the  soakage  from  these  has  touched  a  well, 
an  evil  of  the  most  serious  character  is  called  into  operation. 
Occasionally  the  evil  culminates.  It  was  early  in  1868  that 
public  attention  was  called,  forcibly  and  repeatedly,  to  the 
condition  of  the  village  of  Terling,  near  Witham.  In 
February  of  that  year,  typhoid  fever  had  made  such  rapid 
progress  there,  that  out  of  900  inhabitants,  300  had  been 
attacked,  and  34  deaths  had  occurred.  Precisely  at  the  same 
time,  the  towns  of  Worcester  and  Tamworth  were  suffering 
widely  under  different  forms  of  typhoid.  A  specimen  of  Tam- 
worth drinking-water  was  submitted  to  Mr.  Way,  and  was 
found  by  him  to  be  "  of  a  very  dangerous  character,  the  lowest 
proportion  of  solid  residue  being  about  five  times  as  much  as 
in  the  average  of  London  waters."  The  fever  at  Terling  was 
proved  to  depend  upon  exactly  similar  causes.  The  village 
was  honeycombed  with  cesspools ;  and,  though  these  might  be 
repaired,  it  was  unavoidable  that  the  cement  would  be  per- 
petually giving  way,  and  that  the  surrounding  soil  and 
adjacent  waters  would  be  dangerously  vitiated. 

The  calamity  which  culminated  at  Terling  is  now  impend- 
ing, or  is  already  in  a  lower  degree  felt,  in  an  indefinite 
number  of  English  villages  and  rural  districts.  And  it  is  very 
essential  to  recollect  that  even  the  death-rate  of  such  districts, 
ominous  as  it  is,  will  be  found  to  be  no  complete  measure  of 
the  sanitary  evils  existing  there.  It  is  not  only  an  excessive 
number  of  deaths,  but  a  low  standard  of  vitality,  that  mars 
the  ideal  perfection  of  picturesque  villages.  A  low  standard  J^"*?'*" 
of  vitality  is  traceable  in  the  lassitude,  physical  and  mental,  vitality, 
often  exhibited  by  the  rural  labourer;  in  an  apathetic  in- 
difference to  his  own  interests;  and  in  the  feeble  resistance 
which  is  all  that,  in  a  large  number  of  cases,  his  class  are  able 
to  make  against  attacks  of  disease.  Yitiated  air,  soil,  and 
water  are  not  the  only  agents  that  produce  this  low  condition ; 
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but  it  is  inevitable  that  tbey  should  operate  as  very  powerful 
agents  indeed. 
Few  vU-  Now,  it  is  clear  that,  if  cesspits  are  to  be  discontinued,*  one 

a  supply  of  of  two  courses  must  be  selected.     Either  the  sewage  most  be 
bTwluy      immediately  and  completely  removed  from  the  village,  or  a 
turned  to     courso  of  treatment  must  be   adopted  which   will  render  it 
pniposes.      perfectly  innocuous.    There  are  not  many  villages  m  England 
that  possess  such  a  supply  of  water,  capable  of  being  so  served, 
that  the  first  of  these  processes  could  be  worked  successfully. 
Even  were  this  condition  reversed,  reasons  could  be  adduced, 
and  certain  economical  reasons  will  presently  appear,  showing 
why  this  method  of  water  removal  would  be  an  unfortunate 
one  to  adopt.     But  we  prefer  resting  the  argument  on  the 
simple  matter  of  fact  stated  before,  that  very  few  villages  in 
England  possess  a  water  supply  which  could  be  made  available 
for  sewage  purposes.     We  are  thus  reduced  to  a  method  of 
treatment  which  no  existing  method  provides  so  completely 
and  efficiently  as  the  dry  earth  closet.     This  system  has  been 
well  described  as  the  attainment,  after  years  of  spasmodic 
inquiry  and  experiment,  of  a  safe  means  of  dealing  with  village 
sanitary  questions. 
Barth  The  Sanitary  Act  of  1868  has  now  furnished  a  sound  basis 

reco^™ised  ^^  Operation,  on  which  to  proceed  to  the  application  of  the 
by  Sanitary  Earth  System.  It  not  only  recognises  the  earth-closet  as  an 
1868.  established   agent,  and  empowers  local  authorities  to  supply 

earth  when  that  may  be  required,  but  it  contains  provisions  in 
virtue  of  which  the  benefits  of  scavenging  may  be  secured  to 
the  smallest  community. 
Duties  of  a       ^  regard  to  the  Earth  System  itself,  the  duties  of  a  public 
public         scavenger  would  be  simple  and  completely  unobjectionable, 
under  the     He  would  make  periodical  visits  to  the  cottagers'  dry  closets, 
and  see  that  earth  is  applied  in  proper  quantities,  and  in  a 

*  Mr.  Bailey  Denton,  ibid. 
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properly  dried  condition.  He  would  further  see  that  the  soil, 
when  mixed  with  the  excreta,  is  removed  to  the  cottagers' 
garden,  or,  where  no  garden  exists,  that  it  is  taken  away  for 
use  by  others.* 

With  these  duties,  it  is  obvious  that  he  could  unite  an 
analogous  supervision  over  water  drainage,  where  that  method 
might  be  still  retained ;  so  that  the  dry  earth  system  and  the 
water  system  could  be  made  to  work  together  in  a  village 
where  a  general  adoption  of  the  former  could  not  be  carried 
out. 

But  the  work  of  the  public  scavenger  would  not  terminate 
here.  In  addition  to  the  obnoxious  refuse  which  the  Earth 
System  treats,  there  are  in  all  habitations  the  liquid  refuse 
substances  of  the  kitchen,  the  washhouse,  and  the  chamber, 
to  be  provided  for-  Such  provision  may  be  made  in  two  ways. 
The  liquids  may  be  either  carried  off  by  a  system  of  sewers, 
the  construction  of  which  would  be  a  light  and  inexpensive 
task  as  compared  with  the  ordinary  sewer  which  is  made  to 
convey  solid  and  liquid  refuse  alike.  Or,  otherwise,  they  may 
be  conveyed,  by  sub-irrigating  drains,  into  the  soil  of  the 
adjacent  gardens,  and  there  used  as  a  valuable  supplementary 
manure. 

In  the  first  of  these  cases,  the  public  scavenger  would 
superintend  the  measures  necessary  for  the  filtration,  deo- 
dorization,  and  partial  purification  of  the  liquid  substances, 
before  they  reach  the  street  sewer.  These  objects  would  be 
aimed  at  by  draining  the  liquids  through  some  available 
medium,  such  as  a  compost  heap,  in  which  ashes  would  be  a 
principal  ingredient,  and  by  the  use  of  disinfectants  where 
these  might  appear  to  be  necessary.  And,  in  the  case  of 
sub-irrigation,  the  scavenger  would  see  that  the  necessary 
drains  were  in  good  repair,  and  that  the  sewage  liquid  was 

*  Mr.  "Bailey  Denton,  ibid. 
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actually  and  effectively  utilized  in  the  gardens.    This  method 
has  for  many  years  been  adopted  with  great  success  by   the 
inventor  of  the  Dry  Earth  System. 
Value  of  With  respect    to    the    economical  side  of  the  questions 

u^er  the     effecting  the  Earth  System,  as  applied  in  country  districts,  ^we 
«y**«™-        cannot  do  better  than  quote,  almost  terbatim,  an  estimate  from 
the  authority  to  whom  frequent  reference  has  been  already 
made,  and  whose  calculations  will  be  accepted  as  entirely  free 
from  tendency  to  over-statement.    The  money  value  of  human 
excreta,  when  chemically  tested  and  compared  with  the  sellings 
price    of   guano,  is  from  6«.    to    8«.  per  annum  for   each 
individual.    If  the  usual  estimate  of  five  persons  to  the  family 
is  taken,  and  if  the  whole  refuse  of  a  labourer's  household  is 
preserved  for  use  by  mixture  with  dry  earth,  the  value  may 
safely  be  put  at  the  minimum  of  30«.  a  year.    The  value  of  a 
good  load  of  farm  yard  manure  is  Gs. ;  and  it  therefore  follows 
that,  in  the  sewage  of  his  household,  the  labourer  has  the 
equivalent  of  five  loads  of  farm  manure,  which  is  quite  enough 
to  maintain  a  rood  of  ground  in  the  highest  gardening  con- 
dition, if,  with  reference  to  the  cropping,  it  be  applied  to  half 
the  land  each  year. 

This  estimate  has  been  given  as  being  at  once  a  valid  arga> 
ment  in  favour  of  the  use  of  the  Dry  Earth  System  in  rural 
districts,  and  a  minimum  calculation  which  no  one  will  dispute. 
But  it  is  only  fair  to  add  that  a  much  higher  estimate  has  been 
deduced  from  facts  entitled  to  attentive  consideration.  We 
will  confine  ourselves  here  to  the  evidence  furnished  by  the 
contractor  for  the  supply  of  earth  used  in  the  Dorset  County 
School.  The  operation  of  removal  is  conducted  by  him  once  in 
three  months.  He  has  tried  the  manure  so  manufactured  on 
various  crops,  and  considers  its  value  to  be,  when  dry,  between 
2/.  and  3/.  per  ton.  In  the  course  of  a  year  42  tons  are 
obtained,  and,  if  the  lower  figure  of  2/.  be  taken,  the  total 
value  for  the  year  will  stand  at  84/.     The  school  contains 
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about  80  boys,  so  that  by  this  calculation  tbe  axmual  value  of 
refuse  for  each  individual  would  reach  20s.  instead  of  6«.  or  8s. 


IIT. 

"We  now  have  presented  a  condensed  account  of  what  the  Appii<»- 
Dry  Earth  System  has  achieved,  and  of  what  in  our  opinion  it  is  towi."* 
capable  of  doing,  when  applied  to  large  institutions  and  to  rural 
districts.  The  great  question  of  town  sewage  remains.  And, 
in  discussing  the  applicability  of  the  Earth  System  to  towns,  we 
must  guard  against  a  misapprehension  that  is  not  unfrequently 
entertained.  It  is  often  supposed  that  the  advocates  of  dry 
earth  are  willing  to  represent  themselves  as  prepared  to  deal  at 
the  present  time  with  the  sewage  of  all  towns  whatsoever,  no 
matter  of  what  magnitude  or  under  what  conditions  they  may  * 
be.  Now,  the  engineers  concerned  in  the  promotion  of  this 
system  are  not  so  new  to  the  difficulties  and  complications  of 
the  problems  involved  as  to  claim  on  behalf  of  any  single 
method  that  it  shall  at  once  establish  itself  as  an  infallible 
solution.  On  the  contrary,  at  a  time  when  the  treatment  of 
sewage  in  towns  of  the  first  magnitude  is  in  a  completely 
empirical  state,  and  when  vast  sums  have  been,  and  still  are, 
expended  on  experiments  of  great  extent,  they  would  be  satis- 
fied to  see  dry  earth  fairly  adopted  and  proved  in  towns  of  a 
small  or  moderate  size.  In  the  meanwhile,  they  would  not 
resign  or  negative  wider  claims  in  regard  to  earth  conservancy, 
but  they  would  be  content  to  hold  these  in  abeyance,  and  to 
abide  by  the  results  of  the  development  of  the  system  within 
the  more  moderate  limits  just  specified. 

It  has  been  before  urged  that,  in  the  case  of  a  method  which  Colonel 
runs  counter  to  a  large  number  of  interests  and  usages,  and  report  on 
which  is  remarkable  chiefly  for  its  simplicity  and  inexpensive-  JheTUmea 
ness,  even  a  partial  approval,   from  an  official   source,   or  ^*®y- 
from  any  independent  quarter,  is  to  be  regarded  as  possessed  of 
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more  than  ordinary  value.  And  we  shall  therefore  offer  no 
apology  for  introducing  in  this  place  certain  extracts  from 
Lieut.-CoL  Ewart's  "  Beport  on  the  proper  Principle  of  Drain- 
age to  be  adopted  in  the  towns  of  Oxford,  Eton,  Windsor,  and 
Abingdon  (1868)."  The  favourable  verdict  will  speak  for 
itself,  and  on  those  passages  which  take  exception  to  the 
Earth  System  we  wiU  offer  a  few  remarks.  In  Clause  33, 
Col.  Ewart  observes  that — 
HiB  ^*  Earth-closets  undoubtedly  neutralise,  most  efficiently,  the 

the^Bjstexn.  nuisance  arising  from  human  excreta,  and  make  their  removal 
a  question  of  ordinary  mechanical  transport ;  and  it  is  impos- 
sible to  rate  too  highly  the  beneficial  effect  of  their  adoption  in 
cottages,  detached  buildings,  hot  climates,  and,  in  short,  any 
place  where  a  supply  of  water  is  deficient  or  difficult  of 
attainment." 

Col.  Ewart  then  proceeds  to  state  that,  in  his  opinion,  the 
suitableness  of  earth-closets  to  towns  is  a  question  of  a  different 
character.     And,  in  Clauses  35 — 40,  he  lays  down  the  follow- 
ing propositions : — 
His^  That  it  would  be  difficult,  if  not  impracticable,  to  combine 

water  and  earth  as  systems  of  operation  in  "  the  same  part  of 
a  town." 

That  water  drainage  must  be  provided  for  the  exigencies  of 
an  existing  water  system ;  that,  this  being  the  case,  little  would 
be  gained  by  excluding  from  the  drains  the  obnoxious  refuse  of 
a  small  portion  of  houses;  and  that  a  separate  system  of 
scavenging  for  these  houses  alone  would  be  an  expensive 
concern. 

That  doubts  may  arise  about  the  certainty  of  an  earth 
supply  for  a  large  population,  and  about  the  feasibility  of 
removal. 

That  doubts  may  also  arise  about  "  the  relative  expense  of 
carrying  earth  to  the  excreta  instead  of  carrying  the  excreta  to 
the  earth  by  water-carriage,"  regard  being  had  to  the  removal 
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>f  the  refuse  liquids,  whicli  cannot  practically  be  done  on  a 
Large  scale,  except  by  foul  drains. 

And  that,  therefore,  earth-closets  cannot  be  advantageously 
used,  except  in  certain  detached  parts  of  towns,  and  in  certain 
other  places  where  water  supply  may  be  difficult,  or  water 
drainage  obstructed ;  but  that,  in  such  quarters,  the  dry  system 
**  may  be  employed,  at  least  temporarily,  with  advantage." 

"With  reference  to  these  propositions  we  proceed  to  subjoin  a 
few  observations. 

It  is  perfectly  true  that,  if  the  water  system  'be  adopted,  BiscuMdon 
water  drainage  must  be  provided,  and  that  not  much  would  be  objedaons. 
gained  by  excluding  from  the  drains  the  obnoxious  refiise  of  a 
small  portion  of  houses.     But,  on  the  side  of  the  Earth  System, 
it  is  contended  that  no  cause,  sanitary  or  economical,  can  be 
shown  for  the  requirement  of  water  at  all  for  the  main  system 
of  drainage  in  ordinary  sized  towns  and  large  villages.     It  is 
notorious  that  in  a  great  number  of  such  places  there  exists  an 
ample  water  supply  from  the  wells  attached  to  each  house,  or 
from  public  wells  or  springs,  and  it  is  clear  that  in  such  places 
water  works  are  not  wanted  for  the  sake  of  the  water,  but  the 
large  expense  incurred  on  their  account  is,  so  far  as  water  alone 
is  concerned,  unnecessary.     It  is  nothing  to  the  purpose  to 
suggest  that  these  wells  may  be  contaminated,  since  the  adop- 
tion of  the  Earth  System  would  effectually  prevent  existing  con- 
tamination, and  make  its  future  recurrence  impossible.     In 
such  towns,  therefore,  water  works  would  be  devoted  to  no 
other  purpose  but  one  which  is  here  maintained  to  be  as 
unwholesome  and  uneconomical  in  its  operation  as  it  is  costly 
in  organisation  find  adjustment.   We  mean  the  forcing  through 
drains,  by  means  of  water,  of  the  whole  sewage,  liquid  and 
solid,  of  a  town.     And  while  it  is  undoubtedly  true  that  small 
gains  would  follow  on  excluding  from  a  system  of  water  drain- 
age the  solid  refuse  of  only  a  small  number  of  houses,  we 
respond  that  everything  would  be  gained  by  excluding  from 


Digitized  by 


Google 


26  THB   DRY   EARTH  SYSTEM. 

these  drains  the  whole  solid  refuse  of  the  town.  It  should  be 
added  that  the  small  system  of  drains  required  for  the  liquid 
refuse,  if  earth  were  applied  to  the  extermination  of  the  solids, 
would  not  require  more  than  one-third  of  the  cost  bestowed  on 
drains  under  the  water  system. 

When  Colonel  Ewart  speaks  of  the  expense  of  scavenging,  he 
is  obviously  contemplating  a  scavenging  apparatus  over  and 
above  an  existing  water  drainage.  But  we  may  avail  our- 
selves of  this  opportunity  to  remark  that  the  expenses  of 
scavenging  under  the  Earth  System  must  always  be  discounted 
by  credit  given  for  the  profit  arising  from  the  manure. 

Regarding  the  certainty  of  an  earth  supply,  that  is  a  question 
of  local  consideration.  No  engineer  would  undertake  to  pro- 
nounce a  constant  supply  of  earth  to  be  certain  in  the  case  of 
a  town  which  he  had  not  inspected,  any  more  than  he  would 
guarantee  a  constant  supply  of  water.  But  one  point  may  bc 
regarded  as  positive  and  certain,  namely,  that  from  the  day 
when  the  neighbouring  fanners  began  to  appreciate  the  value 
of  the  manure — and  that  is  a  value  which  they  are  not  slow  in 
estimating  rightly — the  local  board  in  any  town  whatever 
would  experience  no  difficulty  in  obtaining  an  ample  earth 
supply.  Convincing  evidence  in  proof  of  the  feasibility  of 
removal  in  towns  has  been  furnished  by  the  case  of  the  Dorset 
County  School,  an  institution  to  which  reference  has  already 
been  made,  and  which  is  at  present  situated  in  the  High  Street 
of  the  county  town. 

When  Colonel  Ewart  speaks  of  the  relative  expense  of  carrying 
earth  to  excreta  and  the  excreta  to  the  earth,  he  is  apparently 
speaking  of  two  cognate  processes,  opposed  to  each  other  only 
in  point  of  sequence.  But  this  is  far  from  being  the  real  state 
of  the  case.  So  far  from  the  processes  being  kindred  ones,  they 
are  essentially  and  fundamentally  different.  By  the  application 
of  earth  to  the  refuse  substances,  on  the  principles  involved 
in   the  conservancy  system,  those  substances  are  rendered 
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innocaous,  and,  on  being  absorbed  into  and  amalgamated  with 
the  earth,  they  are  capable  of  innocuous  removal  and  econo- 
mical use.  On  the  transportation  of  the  same  substances  to 
the  earth  by  means  of  water  carriage,  their  deleterious  nature 
is  in  many  cases  not  perceptibly  diminished.  In  no  case  is  it, 
or  can  it  be,  destroyed  or  removed.  And,  by  this  system, 
instead  of  wholesome  conveyance  and  economical  use,  we  have 
considerable  risk  and  danger  in  the  conveyance  and  an  imre- 
munerative  application.  The  earth  is  denied  the  exercise  of 
her  own  sanitary  properties,  and  she  is  refused  the  benefit  of 
those  substances  which,  when  properly  acted  upon,  are  remark- 
ably stimulative  to  production,  but  which  when  drenched  and 
imported  en  masse  are  useless,  if  not  dangerous. 

Colonel  Ewart  has  admitted  that  the  earth  system  may  be 
advantageously  employed  where  water  is  at  a  minimum.  And 
therefore,  having  regard  simply  to  the  merits  of  that  system 
itself,  we  venture  to  assert  that  he  has  made  no  valid  allegation 
against  its  use  where  water  is  at  a  maximum.  We  have  only 
further  to  observe,  in  reference  to  his  Report,  that,  whereas  he 
has  expressed  a  doubt  about  the  drainage  of  stables  and  similar 
buildings,  where  the  Earth  System  is  adopted,  he  is  here  speak- 
ing without  an  acquaintance  with  the  facts.  Eemarkable 
success  has  attended  the  application  of  earth  in  the  case  of 
stables,  cowsheds,  piggeries,  and  farm  buildings  of  that  descrip- 
tion, and  the  most  wholesome  effects  have  followed. 

The  supply  of  earth,  in  any  town  which  might  adopt  the  Supply  of 
system,  should  be  undertaken  by  the  Local  Board  of  Health,  shooid  be 
and  all  necessary  measures  should  be  superintended  by  their  ^^^ooa  ^" 
officer.    As  a  water  system  could  not  exist  generally  through-  Boarda. 
out  a  place  of  any  considerable  size  without  a  supply  of  water 
regularly  furnished,  no  more  can  the  Earth  System  without  a 
supply  of  earth.     And  in  effecting  this  object,  no  difficulty, 
trouble,  or  cost  will  be  experienced,  bearing  any  comparison 
^ith  what  is  now  encountered  by  the  adoption  of  the  water 
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system.  The  economical  uses  whicli  haye  been  shown  to  be 
possible  under  the  Earth  System,  and  the  many  expenses  en- 
tailed under  the  other  system  by  the  frequent  bursting  or 
Stoppage  of  pipes  in  winter,  and  the  many  necessary  repairs, 
are  considerations  sufficient  of  themselves  to  estabhsh  this  point. 
Compam-  The  comparative  cost  of  the  two  systems,  when  applied  in 
ewih  and     towns  of  moderate  size,  has  been  ably  and  forcibly  illustrated 

water.  ^  foUoWS. 

To  carry  out  the  water  system  in  a  town  of  moderate  size, 
the  public  works  alone  would  require  an  outlay  of  between 
12,000/.  and  15,000/.  The  water  supply,  of  which  the  greater 
portion  goes  to  the  domestic  sewage  and  the  flushing  of  the 
sewers,  will  be  daily  not  less  than  300,000  gallons,  or  about 
1370  tons,  for  a  population  of  7000. 

On  the  Dry  Earth  System,  the  public  works  would  consist, 
not  of  deep,  large,  and  costly  drains  and  sewers,  with  costly 
pumping  apparatus  for  flushing,  but  of  surface  drains,  which 
will  often  be  found  already  existing  for  the  rainfall;  aod 
perhaps  of  very  small  drains  just  below  the  surface  for  the 
sink  water.  Instead  of  1370  tons  of  water  raised  and  dis- 
tributed daily  at  a  considerable  cost,  10  tons  of  earth  would 
be  found  amply  sufficient.  And,  as  the  same  quantity  of 
earth  would  admit  of  at  least  three  uses  within  the  year,  the 
whole  annual  requirement  would  not  go  beyond  1000  tons. 
It  is  worth  while,  as  we  need  scarcely  observe,  seriously  to 
contrast  the  daily  consumption  of  1370  tons  of  water  with  the 
annual  consumption  of  1000  tons  of  earth.  Nor  must  it  be 
forgotten  that,  while  the  water  effects  a  waste  even  if  it  does 
not  do  worse,  the  earth  promotes  health  and  produces  a  profit- 
able return. 
Milanese  The  Comparative  details    just    mentioned  bring  out  into 

W8%and     strong  relief  the  simple  and  inexpensive  character  of  the  Dry 
complex.      Earth  System  as  contrasted  with  every  other  scheme  that  has 
been  suggested  for  the  sewage  of  towns.     A  good  deal  of 
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attention  lias  recently  been  bestowed  upon  the  method  adopted 
in  the  city  of  MUan^  which,  as  it  is  an  attempt  to  work  back 
on  the  old  tracks,  and  to  conduct  the  abandoned  system  of 
Cesspits  on  sound  principles,  may  be  allowed  the  merits  of 
boldness  and  ingenuity.  By  the  Milanese  method,  which  has 
also  been  partially  introduced  in  Paris,  the  sewage  matter  is 
conducted  into  receptacles,  air-tight  and  water-tight,  and  is 
removed  thence  by  special  carts  provided  with  vacuum  reser- 
voirs into  which  the  sewage  is  drawn  up  through  pipes  for 
conveyance  to  the  neighbouring  country.  This  agency,  as  we 
have  already  said,  is  bold  and  ingenious ;  but  costliness  is  not 
the  only  consideration  in  regard  to  which  it  stands  on  a  foot- 
ing far  inferior  to  the  Earth  System.  It  is  not  our  opinion, 
but  that  of  Colonel  Ewart,  that  no  scheme  of  town  drainage 
can  be  reconmiended  which  is  dependent  on  mechanical  arrange- 
ments of  great  complexity,  and  in  which  serious  risks  to  health 
would  be  incurred  if  any  fracture  or  defect  were  to  arise  in  the 
machinery  used,  or  any  of  those  failures  were  to  happen  which 
are  necessarily  incidental  in  practice  to  such  a  scheme. 

The  questions  of  expense  and  of  the  pollution  of  river- 
waters  are  closely  connected  together.  For  it  can  be  shown, 
as  all  ratepayers  who  have  considered  the  subject  are  well 
aware,  either  that  the  adjacent  waters  to  a  town,  and  very 
probably  also  waters  at  a  distance,  seldom  taken  into  the 
account,  must  be  vitiated  and  polluted  by  its  sewage,  or  that 
an  expense  must  be  incurred  which  is  out  of  all  proportion 
to  what  a  civilised  community  ought  to  be  paying  for  the 
attainment  of  the  object  in  view. 

The  subject  of  tainted  river- waters  has  now  for  some  time  The  poUa- 
been  regarded  as  a  question  of  national  magnitude.     The  con-  ^Jots."^** 
dition  of  the  Thames  produced  the  Thames  Navigation  Act, 
which  interposed  to  necessitate  the  distribution  of  sewage  over 
land  in  such  a  way  as  to  attempt  the  purification  of  the  liquid 
before  allowing  it  to  enter  the  stream.     Until  that  Act  was 
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passed,  the  Thames,  before  reaching  the  point  at  wkicli  its 
supply  of  water  for  London  was  obtained,  received  the  sewage 
and  drainage  of  towns  and  villages  containing  more  than  seven 
hundred  thousand  inhabitants.     The  Medlock  and  Irwell  at 
Manchester,  the  Mersey  at  Stockport,  the  Tame  at  Birming- 
ham, with  a  large  number  of  waters  similarly  connected  with 
towns  of  great  size,  were  recently,  and  probably  still  are,  in  a 
condition  considerably  worse  than  that  of  the  Thames.     And 
there  is  a  special  case  in  the  North  of  England,  which  can 
hardly  be  passed  over  without  particular  mention.     The  river 
Calder  receives  through  the  Hebble  a  large  quantity  of  the 
sewage  matter  of  Halifax,  a  borough  containing  a  population 
of  30,000.    As  the  Calder  flows  on  to  Wakefield  several  other 
places  discharge  sewage  matter  into  its  waters,  until  at  Wake- 
field it  receives  the  refuse  of  a  population  of  26,000.     Four 
miles  only  below  this  town,  a  water  company  pumps  the  water 
to  be  sent  back  into  Wakefield,  filtered,  for  ordinary  con- 
sumption ! 
Systems  of       Now,   wliilc  we   are    perfectly  free  from    intending    any 
"■'■^^lo'^     systematic  attack  upon  the  various  systems  of  irrigation  which 
are  at  present  on  their  trial,  we  call  attention  to  the  fact  that 
these  systems  of  protection  for  rivers  are  eminently  and  dis- 
astrously expensive.     It  is  quite  open  to  urge  the  reply  that 
no  expense  can  be  too  great  when  the  object  is  to  ensure 
human  life  and  health.     But  this  plea  carries  little  weight 
The  value  of  life  and  health  is  no  doubt  incalculable,  but 
the  cost  of  preserving  life  and  health  on  intelligent  principles 
is  a  matter  of  calculation  and  estimate,  and  this  estimate,  as 
we  maintain,  is  habitually  exceeded  to  a  very  large  extent 

Without  canvassing  either  the  "joint"  or  the  "separate" 
systems  of  drainage  in  detail,  it  may  at  any  rate  be  observed 
that,  beyond  the  prime  outlay,  which  is  itself  abnormal  in 
social  economics,  the  first  system  is  weighted  with  additional 
current  expenses  from  its  liability  to  deranging  accidents,  and 
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the  other  from  its  complexity.  By  the  "joint"  system  all  the 
rainfall  which  descends  on  the  drainage  area  is  carried  into  the 
same  sewers  as  the  sewage  matter.  The  surface  waters  are 
thus  perpetually  carrying  into  the  sewer  fine  sand  and  other 
street  material,  which,  combining  with  the  sewage-refuse,  often 
forms  a  mass  that  has  to  be  removed  with  much  trouble  and 
expense.  The  eflBuvium  from  this  mass  often  finds  its  way 
into  the  streets  through  the  openings  for  the  passage  of  rain- 
fall or  supply  of  fresh  air ;  and,  where  traps  are  iU-constructed, 
foul  gases  force  their  way  into  dwellings.  Besides  which 
forms  of  mischief,  the  mixture  of  rainfall  with  sewage  matter 
makes  the  quantity  of  liquid  issuing  from  the  outfall  a  matter 
of  complete  uncertainty,  and  hence  in  low-lying  neighbour- 
hoods of  grave  and  repeated  annoyance. 

"Without  alluding  further  to  the  complexity  of  the  two  sets 
of  drain-conduits  required  under  the  "  separate  "  system,  in 
which  the  rainfall  is  kept  distinct  from  the  sewage  matter,  we 
may  remark  on  the  score  of  expensiveness  that  Colonel  Ewart 
advocates  the  rental  by  the  town  authorities  of  not  less  than 
one  acre  for  every  100  of  population  for  the  disposal  of  sewage 
under  this  system,  which  is  the  method  of  his  choice.  A  town 
of  7000  inhabitants  would  thus  require  an  area  of  70  acres  to 
be  secured  for  their  use,  in  addition  to  the  large  prime  expense 
of  public  works,  and  the  long  array  of  incidental  cost  subse- 
quently incurred. 

On  behalf  of  the  Dry  Earth  System  we  now  draw  together  Concluding 
the  claims  which  have  been  briefly  explained  in  the  foregoing  "^™™*'^' 
pages.     We  submit  to  the  consideration  of  local  health  autho- 
rities, and  of  the  large  class  of  landowners  and  other  practical 
men  who  have  an  immediate  interest  in  the  important  issues 
involved : — 

That  the  Earth  System  is  not  now  before  them  as  an 
untried  agency ; 
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That  in  a  conclusive  number  of  large  institutions,  and  on  a 
scale  of  conclusive  magnitude  in  the  Camp  at  Wimbledon,  its 
feasibility  has  been  severely  tested  and  fully  established ; 

That  its  applicability  in  rural  districts,  which  is  a  point 
most  generally  conceded  in  its  favour,  is  strengthened  by  the 
circumstance  that  earth  is  the  only  possible  agency  that,  in 
many  such  districts,  can  be  brought  to  bear  upon  the  mitiga- 
tion or  removal  of  existing  mischiefs ; 

That  in  towns  of  small  or  moderate  size,  there  is  no  obstacle 
whatever  in  the  way  of  the  immediate  application  of  this 
system,  which  might  be  efficiently  worked  by  the  local  autho- 
rities acting  on  their  own  account,  or  by  a  company  subject  to 
their  control  in  certain  respects ; 

That  the  experience  gained  by  the  adoption  of  the  system  in 
such  places  may  be  reasonably  looked  upon  as  likely  to  aid 
materially  in  the  solution  of  sanitary  problems  affecting  towns 
of  the  first  magnitude ; 

That,  whether  applied  to  institutions  and  large  aggregates 
of  men,  or  in  country  districts,  or  in  towns,  the  advantages 
of  the  Earth  System  are  entitled  to  the  gravest  consideration  ; 

That  the  evidence  which  has  been  adduced,  and  which  is 
constantly  and  rapidly  increasing,  places  its  sanitary  soundness 
and  efficiency  beyond  doubt  or  question  ; 

And  that,  on  each  and  all  of  these  considerations,  the 
advocates  of  the  Earth  System  are  justified  in  claiming  that  it 
shall  take  its  proper  place  as  a  recognised  agency,  fairly  com- 
peting on  common  ground  with  the  older  and  more  familiar 
methods. 
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Since  the  foregoing  pages  were  written,  the  Volunteer 
Camp  at  Wimbledon  has  again  been  foimed,  and  again  the 
Earth  System  has  stood  the  test  successfully.  There  were 
altogether  170  Closets  and  Urinals,  and  these  were  used,  on 
average,  by  not  less  than  6000  or  6000  persons  daily.  Earth 
Closets  were  also  erected  at  the  lavatory  and  ladies'  cloak- 
room, and  were  used  by  a  large  number.  Of  course,  after 
the  controversy  which  took  place  as  to  the  diarrhoea  of  last 
year,  and  the  doubts  thrown  upon  the  soundness  of  the 
System,  we  were  naturally  somewhat  anxious,  and  we  made 
it  our  particular  request  to  Surgeon  Wyatt  that  no  disin- 
fectants should  be  used,  but  that  the  earth  should  be  tried 
and  stand  upon  its  own  alleged  merits.  He  kindly  con- 
sented; and  nothing  was  used,  either  in  or  about  the  Closets. 
We  have  great  pleasure  in  printing  the  following  letters 
addressed  to  the  "Lancet"  of  the  24th  inst.;  one  from 
Surgeon-Major  Wyatt,  and  the  other  from  Captain  Drake, 
Engineer  Officer  in  Command  of  the  Camp : — 

"THE    WIMBLEDON    CAMP. 

**  To  the  Editor  of  Thb  Lancft. 

"Sib,— 

"In  forwarding  for  insertion  in  your  journal  the 
accompanying  detailed  report  of  the  cases  requiring  medical 
assistance  during  the  period  of  the  late  meeting  of  the 
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National  Rifle  Association,  I  have  also  appended  some  inde- 
pendent observations  upon  the  practical  working  of  the  dry- 
earth  closet  system  from  the  officer  commanding  the  Royal 
Engineers,  who,  from  very  considerable  experience,  and 
most  thorough  knowledge  of  this  particular  subject,  is  con- 
versant with  all  its  scientific  bearings ;  and  I  have  the  more 
satisfaction  in  asking  you  to  insert  Captain  Brake's  opinions 
and  recommendations,  because  they  are  completely  in  unison 
with  the  views  I  took  the  liberty  of  bringing  to  the  notice  of 
the  profession  in  your  journal  of  the  3rd  inst. ;  and  I  think  I 
am  justified  in  the  statement  then  made,  that  I  did  not  con- 
sider the  excessive  amount  of  severe  diarrhoea  which  pre- 
vailed last  year,  when  the  earth  closets  were  first  employed, 
was  in  any  way  to  be  associated  with  the  system,  but  was 
probably  due  to  the  great  solar  heat  and  the  unwholesome 
beverages  indiscriminately  consumed.  During  this  meeting 
a  better  surveillance  of  the  closets  has  been  insisted  on, 
and  they  have  been  used  to  an  enormous  extent  by  the  vast 
concourse  of  people  assembled  ;  but  I  have  heard  of  no  com- 
plaint of  any  want  of  deodorisation  ;  and  certainly  the  39 
cases  of  diarrhoea  which  have  been  recorded  were  of  a  very 
trivial  nature,  and,  strange  to  say,  there  were  precisely  the 
same  number  of  cases  treated  for  constipation.  The  flying 
column  also,  from  the  Aldershot  Division,  which  numbered 
upwards  of  3000  soldiers,  and  remained  in  this  camp  for 
three  days  and  nights,  besides  undergoing  the  fatigue  of  a 
very  exhausting  field  day,  only  recorded  two  cases  of  slight 
diarrhoea ;  but  ordinary  camp  trenches  were  dug  for  their 
use,  those  of  the  eai*th  closets  being  quite  full,  and  there- 
fore closed  up  by  my  order.  I  may  also  mention  that  once 
during  the  meeting  the  pits  were  emptied  of  their  contents 
with  no  objectionable  result,  the  night  being,  of  course, 
selected  for  the  operation.  I  can  safely  venture  to  affirm 
that  this  camp  is,  of  all  places,  perhaps  the  most  suitable 
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for  thoroughly  testing  the  value  of  this  important  sanitary 
invention,  which  baa  well  borne  the  ordeal. 

"  There  was  but  one  solitary  casualty  in  connexion  with 
the  field  day  operations  of  the  I7th.  A  young  medical 
officer  of  a  Volunteer  Artillery  regiment  received  a  severe 
contusion  of  the  superior  maxilla,  dislodging  several  teeth  ; 
but  he  was  able  to  leave  the  camp  the  same  evening. 

"  I  am,  Sir,  your  obedient  servant, 

"John  Wyatt, 

'*  Surgeon  to  the  National  Eifle  Association." 

DETAILED    MEDICAL    REPORT, 

Fw  the  period  from  the  5th  to  (he  I7th  of  July,  1869. 
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Camp  Hospital,  Wimbledon,  July  18th,  1869. 


Digitized  by 


Google 


86  APPENDIX. 


"THE    DRY-EARTH    CLOSET    SYSTEM. 

**Tothe  Editor  of  The  Lancet. 

"I  CONSIDER  this  the  best  system  known  for  military 
latrines,  when  a  supply  of  suitable  earth  is  obtainable.  In 
introducing  this  system  into  barracks  or  permanent  camps, 
I  should  attend  to  the  following  points : — 

"Earth, — This  should  be  a  clayey  loam,  friable,  and 
thoroughly  dried.  In  1868,  at  Wimbledon,  a  sour  smell  was 
perceived,  which  was  foimd  to  proceed  from  the  peat  earth, 
the  fibrous  portions  of  which  had  fermented  with  the  great 
heat 

"  Apparaiua, — ^That  used  by  the  Moule  Company  answers 
very  well,  especially  now  that  the  engineer  has  introduced 
the  simple  means  by  which  the  earth  is  properly  distributed 
in  its  fall. 

"  Vavlta, — These  should  be  lined  with  brick,  in  cement, 
asphalte,  or  other  water-tight  lining,  to  exclude  leakage  from 
the  surrounding  soil,  as  the  system  ceases  to  be  effectual 
when  it  ceases  to  be  a  dry-earth  system. 

''Place, — I  should  recommend  building  latrines  back  to 
back,  with  sufficient  space  between  for  the  earth  to  be  sup- 
plied and  removed  as  necessary.  In  building  a  single  row 
of  latrines,  as  in  the  case  of  a  row  of  cottages,  the  earth 
should  be  supplied,  and  the  manure  removed,  from  the  out- 
side, the  inhabitants  having  no  means  of  access  either  to  the 
earth  houses  or  the  vaults. 

"  Urinals, — These  should  be  entirely  separated  from  the 
latrines.  The  supply  of  earth  should  be  given  by  hand,  no 
self-acting  apparatus  being  found  to  answer.  Pioneers  should 
go  round  twice  a  day  at  least,  and  supply  the  amount  of 
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earth  required,  care  being  taken  that  the  layer  supplied  at 
any  one  time  should  not  exceed  three  inches  in  thicknesa 
The  part  of  the  urinal  liable  to  be  watered  against  should  be 
of  slate  rubbed  smooth,  but  not  enamelled.  This  is  found  to 
resist  the  action  of  urine  better  than  any  other  material. 

"  Washing  water, — The  refuse  water  from  kitchen  sinks, 
&c.,  should  be  drained  into  cesspools  accessible  to  a  cart  in 
the  same  way  as  the  latrines.  It  can  then  be  pumped  into 
a  cart  and  removed.  It  would  be  very  valuable  for  garden 
purposes. 

"  I  believe  that  when  the  value  of  the  manure  becomes 
better  known,  there  will  be  no  difficulty  in  finding  contrac- 
tors to  supply  the  dried  earth  and  remove  the  soil  and  sink 
water,  paying  fairly  for  the  privilege. 

"Mebvin  Drake, 

«  Commanding  Koyal  Engmeers  at  Wimbledon. 
"Camp,  Wimblkdon, 
July  18." 


These  letters  speak  very  clearly  as  to  the  practical  utility 
of  the  Earth  System,  and  surely  dispel  all  doubt  as  to  its 
sanitary  effect.  But  anxious  to  place  this  beyond  doubt, 
we  have  employed  a  skilful  and  experienced  chemist  to 
investigate  the  subject,  and  we  subjoin  his  report,  received 
within  the  last  few  days  : — 

"TO    MESSRS.  GIRDLESTONE, 

**  Engineers  to  Moule^s  Patsnt  Eabth  Closet  Compamt. 

"I  have  been  engaged  for  some  time  past  upon 
certain  minute  investigations  'connected  with  the  important 
question  of  deodorisation  of  faecal  matter  by  means  of  Dry 
Earth. 
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"  I  have  likewise  carefully  read  through  the  late  contro- 
versy (as  reported  in  the  'Lancet')  between  Dr.  Qea 
BoUeston,  of  Oxford,  and  the  Rev.  Heniy  Moule,  but  was 
surprised  to  find  such  a  scarcity  of  practical  evidence  on  the 
part  of  one  who  seems  to  object  so  strongly  to  the  £arth 
Closet  System. 

"  Dr.  Rolleston  published  an  account  of  his  experiments 
with  dry  earth  in  contact  with  faecal  matter ;  and  although 
he  found  that  the  mean  of  those  tests  afforded  results 
favourable  to  the  'System,'  still  he  condemns  the  latter 
simply  upon  theoretical  grounds. 

"  Now,  if  I  take  it  aright,  the  real  and  simple  questions  at 
issue  are  as  follows  : — 

"  1.  Does  faBcal  matter  decompose  in  contact  with  dry 
earth? 

"  2.  If  so,  what  is  the  nature  of  the  various  products 
of  decomposition  ? 

*'3.  Does  hydrated  silicate   of  alumina  and   mould 
thoroughly  absorb  all  or  any  of  these  products  ? 

"As  regards  the  first  question,  little  need  be  said  in 
answer.  Every  scientific  man  must  admit  that  faeces,  at  the 
time  of  deposition^  are  in  a  state  of  transition  or  decay ; 
and  as  regards  my  own  experience  of  the  manure  from  the 
Earth  Closets,  as  obtained  by  repeated  analyses  and  careful 
examinations,  I  have  always  found  a  most  intimate  union  of 
the  organic  and  mineral  constituents,  together  with  the 
entire  absence  of  smell. 

"Secondly,  as  regards  the  na4;ure  of  the  products  of  de- 
composition. Of  these  we  have  found  ammonia  and  vola- 
tile compounds  of  ammonia,  such  as  the  carbonate  and 
hydro-sulphide,  together  with  carbonic  a^dd  and  oande,  and 
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certain  odorous  organic  vapours,  of  the  composition  of  v^hich 
we  know  nothing. 

"  Now,  does  earth  absorb  any  or  all  of  these  ?  I  have 
tried  experimetits  similar  in  nature  to  those  of  Dr.  Bolleston, 
viz.,  by  passing  a  current  of  purified  air,  by  means  of  an 
'  aspirator,*  slowly  and  for  a  protracted  period  over  mixtures 
of  faecal  matter  and  dry  earth,  and  afterwards  testing  the 
same  for  carbonic  acid,  and  by  Nessler's  test  for  ammonia,  as 
well  as  by  the  usual  test  for  alkaline  sulphides,  and  the 
conclusion  at  which  I  have  arrived  is  this :  That  dry  earth 
is  for  the  deodorising  of  faecal  matter  the  best  substance  that 
can  be  used  for  the  purpose. 

"  My  first  experiment  was  made  with  a  coarse  sample  of 
the  Wimbledon  clay  (previously  dried)  ;  but,  on  account  of 
the  size  of  the  lumps,  perfect  deodorisation  was  not  effected. 
The  experiment  was  repeated  with  the  same  sample  fairly 
pulverised,  affording  most  satisfactory  evidence  of  its  power 
to  absorb  noxious  effluvia. 

"  Again,  I  found  that  the  earth  had  a  better  deodorising 
action  when  only  pa/rtially  dried;  a  small  quantity  of 
moisture,  viz.,  about  ten  to  fifteen  per  cent.,  was  beneficial, 
acting  probably  as  a  carrier  to  the  soluble  gaseous  products  of 
decomposition.  Again,  I  found  that  samples  of  earth  con- 
taining clay  were  more  effectual  for  deodorising  purposes 
than  purely  vegetable  mould,  although  the  two  may  be  most 
judiciously  mixed. 

"Now,  as  regards  the  'malaria'  and  *mias7na*  producing 
vapours,  spoken  of  by  Dr.  Bolleston  in  the  number  of  the 
'  Lancet  '  for  March  6, 1869, 1  would  ask,  where  is  there  any 
practical  proof  of  the  existence  of  such  exhalations  arising 
from  the  Earth  Commode  ?  And  again,  if  dry  earth 
thoroughly  and  effectually  absorbs  so  diffuBive  a  gas  as 
ammonia,  or  else  the  still  more  penetrating  odours  that 
aiise    from    decomposing   faeces,   is    it    not    reasonable    to 
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infer  that  other  organic  vapours  could  be  as  effectually 
arrested  ? 

It  has  been  proved  by  the  most  able  and  scientific  men 
that  earth  in  contact  with  Toanuring  agents  not  only 
ahaorbs  but  actually  decomposes  theii*  constituents,  causing 
most  complex  union  and  reunion. 

*'  The  Earth  Closet  System,  when  used,  and  not  ahv,sed,  is, 
in  my  opinion,  deserving  of  all  support. 


'  Qeorge  Jones,  F.C.S." 


'^  106,  Leadknhall  Stkekt, 
''15th  July,  1869." 


w.t. 
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